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GENERAL DISCLAIMER

This document may have problems that one or more of the following disclaimer
statements refer to:

This document has been reproduced from the best copy furnished by the
sponsoring agency. It is being released in the interest of making
available as much information as possible.

This document may contain data which exceeds the sheet parameters. It
was furnished in this condition by the sponsoring agency and is the best
copy available.

This document may contain tone-on-tone or color graphs, charts and/or
pictures which have been reproduced in black and white.

The document is paginated as submitted by the original source.

Portions of this document are not fully legible due to the historical nature
of some of the material. However, it is the best reproduction available

from the original submission.
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ABSTRACT

Documentation of the digital program "ASTP Docking Dynamics” is intended
to aid the engineer using the program to determine the docking system loads
and attendant vehicular motion resulting from docking two vehicles that have
an androgynous, six-hydraulic-attenuator, guide ring, docking interface similar
to that designed for the Apollo/Soyuz Test Project (ASTP). In its present
form, the program is set up to analyze two different vehicle combinations:
(1) the Apollo CSM docking to the Soyuz and (2) the Shuttle orbiter docking to
another orbiter. The subroutine "RCS" modifies the vehicle control systems to
describe one or the other vehicle combinatioms; the rest of the vehicle
characteristics are changed by input data.

To date, the program has been used to predict and correlate ASTP docking
loads and performance with docking test program results from dynamic testing
conducted at NASA JSC in Houston. The program was written by Mr. John A.
Schliesing, of NASA JSC, and modified for use on IBM 360 computers. Parts of
the original docking system equations in the areas of hydraulic damping and
capture latches were modified so that they may better describe the detail
design of the ASTP docking system.
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INTRODUCTION

This user's guide documents the "ASTP Docking Dynamics' Fortran-H computer
program. The program computes docking system loads, vehicle loads, kinematics
of the particular docking system design used in the Apollo/Soyuz test project,
and motion of docking vehicles in response to docking loads and vehicle con-
trol system activity from the point of initial docking contact through capture
latch activation and eventual draw down. The program does not include hard
structural latching or hard docking dynamics.

The program treats the two vehicles and decking ring as rigid bodies
each with six degrees of freedom and a structurally compliant and hydrau-
lically attenuated docking interface between the ring and the active vehicle.
The program output is in real time print and optional time history plots of
loads and motion of the docking system and both vehicles.

The basic program was written for UNIVAC by NASA and modified by

J. Rolley, L. Fesler, and B. Mikhalkin to be compatible with IBM 0/S 360
Model 85 computing equipment at the Space Division of Rockwell International.
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PROGRAM DESCRIPTION

The "ASTP Docking Dynamics" program is recorded on nine-track magnetic
tape and is available from the Rockwell Space Division computer library by
calling for the mounting of tape UH9552 in the JCL cards. The program
listing, source decks, and object decks are retained in Department 214,
Group 420, for possible future modification and as a backup for the library
tapes. The last two sections of this document contain program flow diagrams
and locations of primary functions to aid the engineer in troubleshooting or
finding where modifications to equations may be made.

DOCKING SYSTEM

The docking system described mathematicsily in the "ASTP Docking
Dynamics" program is presented in Figure L. The passive or target vehicle
docking system is presented in Figure 2. The docking mechanism concept is
a tunnel with peripheral shock absorbers connecting an androgynous floating
interface. The androgynous feature of the docking interface is provided by a
symmetrical distribution of guides and capture latches on the active vehicle
guide ring. During docking they are meshed with the reverse symmetry guides
on the passive vehicle guide ring. The guide ring of the active docking
system is extended from the structural base ring on six hydraulic attenuators
in preparation for docking. The passive system guide ring remains retracted.
Extention is by springs inside the attenuators. Initial contact is made
between guides and guide rings. Miss distance and angular misalignments are
indexed into alignment by the guides. Once the guide rings are coincident,
the active system capture latches engage the passive vehicle's body-mounted
latches for initial mechanical connection of the two docking vehicles.
Attenuator hydraulic damping and extend springs control the relative motion
of the two vehicles. Once the vehicles are stabilized, the active system
cable retract mechanism is activated, and the two vehicles are drawn together
until the structural base rings and docking tunnel seals engage. Structural
ring latches are then actuated to provide a rigid structural interface between
the now hard-docked vehicles.

The "ASTP Docking Dynamics" digital program can duplicate all the oper-
ations for decking except tunnel sealing and structural ring latch.

Presented in Figure 3 are the coordinate systems and vector directions
used to describe the docking systems relationship with respect to each
vehicle and the inertial frame. Each vehicle and the active docking system
guide ring are represented as bodies with point mass. The order of rotation

to resolve one body's axies system into another is shown on Figure 4.

VEHICLE GEOMETRY

To date, two different vehicle combinations have been simulated for
docking loads and dynamic analysis. Figure 5 shows the vehicle geometry of

-3 -
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ROTATION ORDER:
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Figure 4. Euler Angle Rotations
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the Apollo CSM docking with the Russian Soyuz spacecraft. Figure 6 shows the
Shuttle orbiter docking with another orbiter. In each instance, the docking
system is parallel with the X axis as required by the math model. This
requires the user to rotate mass properties of the vehicles to the axis sys-
tem used by the math model. Notice that the guide location with respect to
the +Y axis in each instance is different depending on the values assigned

to the geometry input APRO and ALPHA.

VEHICLE CONTROL SYSTEMS

The "ASTP Docking Dynamics" program includes reaction jet control sys-
tems for three different vehicles: The Apollo CSM, the Soyuz spacecraft,
and the orbiter. All three are basically attitude and rate-feedback control
systems that activate specific combinations of reaction jets which generate
pitch, yaw, and roll moments. These moments counteract any external forces,
like docking, in an attempt at maintaining a particular inertial attitude.

In addition to attitude hold, the control system may be commanded to
provide closing thrust of translation jets oriented parallel to the X axis
of each vehicle. Closing thrust is cued by time after contact and terminated
at some specified time after capture latch engagement of the docking system.

The attitude-hold control system of either vehicle can be switched to
the "rate damping only” mode or into the “free"” (no control) mode at some
specified time after docking capture latch engagement.

The attitude-hold control system is of the general form shown in Figure 7
and is common to all three axes of rotation on all three vehicles. Figures 8,
9, and 10 present the reaction control jet configuration activated by the
control systems for the CSM, the Soyuz, and the orbiter.

At present, the control systems are defined in subroutine "RCS." How-
ever, there are two models of this subroutine. Ome describes the CSM and
Soyuz, and the other defines orbiter-to-orbiter control system configurations.
A modification to the program is being planned to include both RCS subroutines
with a call symbol to define which one is desired.

EQUATIONS OF MOTION

Time-dependent equations of motion, oriented with respect to a body-axis
system in an inertial frame (nonprincipal) for three bodies, i.e. active
vehicle, docking ring, and passive vehicle, are from the classic Newtonian
mechanics found in any good dynamics text or in engineering handbooks such as
"Marks' Mechanical Engineers Handbook.” The generalized equations are of the
position, velocity and acceleration form as follows:

To=rqtr

+ Ty + Vv

o
Vo = Vg '
a, = aq + r(w + wz) + ZVw + a

Sh 74-CS-0023
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The foregoing equations were expanded into the X, Y, Z axes by
John A. Schliesing of NASA for the docking dynamics mathematical model.
Interdependent sets of the six basic force and moment equations were developed
for each of the three bodies relative to its own center of gravity, but
referenced to the coordinate system of the target vehicle. To facilitate
relative values between the bodies. The equations are:

IF, - Ma = 0 M, - Ixd = 0
IFy - May = 0 My - Iyb = 0
IF, - May = 0 ™, - Ij = 0

The locations of the foregoing equations are identified by subroutine
in the last section of this guide.

PROGRAM LIMITATIONS

1. The docking program starts itself by positioning the two vehicle
centers of gravity with the proper miss distance and angular mis-
alignments at the interface, but with a relatively large axial
distance between the docking interfaces. It then iterates by
incrementally reducing the axial separation umtil contact occurs
between the docking system guides or guide rings. Once the contact
point is established, the vehicles are mathematically released
to continue dynamics at the input relative velocities and angular
rates. If the geometries of the guides and guide rings are not
compatible with the input miss distance and angular misalignment,
i.e., a guide migses the oncoming guide ring, the program will con-
tinue operating until some computation sees a wmetal-to-metal
penetration that results in a step load of millions of pounds or
until a sine/cosine function tries to take the square root of a
negative number. An abnormal termination of the run will result.

2. Some of the input values cannot be zero without causing the program
to terminate on divide check errors. It is suggested that a small
positive number be used instead of zero; otherwise, a search
through the listing is in order to determine the effect of the zero
prior to a run.

3. There are no small angle approximations in the mathematical
descriptions.

4., The program is written cn a "flat" earth basis; i.e., orbital
mechanics have not been included.

5. There are three time stops in the program that limit rum time. The
first stop permits a specified run time during which capture must be
accomplished; otherwise the program will terminate. The second
time stop specifies the duration of post-capture dynamics. The

- 15 -
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third time stop is determined by the CPU time specified in the JCL
cards. It is recommended that all three input time stops be
utilized to prevent waste of auto comp time, print, and plotted data.

Since the integration package uses the same integration interval for
all three body magses, the smallest mass will determine the size of
integration interval that can be used. The larger the interval, the
less the auto comp time required, until the interval becomes large
enough to cause numerical instability in the dynamics of the smallest
mass of the three bodies. At present, some investigation is

required to optimize the integration interval to use with a partic-
ular set of docking masses.

The print interval can be specified in the input data., Care should
be exercised in selecting the print interval to prevent the generation
of a massive amount of paper.

- 16 -
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INPUT DATA

The input data for the "ASTP Docking Dynamics" program are best
displayed on the keypunch decimal data forms presented in this section. The
data are arranged in lettered arrays in an attempt at wmaintaining a rationale
order. As the program is modified, the order is sometimes violated. The
following is the present order of input data as seen in the data forms:

Data Type Array Page
Vehicle mass properties A&B 1
Attenuator locations, c 283

guide ring spring
constant, hydraulics

Initial contact conditions C&T 3&11
Retract mechanism D 4 &5
Plot and print controls E 5
Integration controls F [
Active vehicle (CSM) AA 6 &7
control system

Target vehicle (Soyuz) AT 8&9
control system

Orbiter control system GBABY 7&8
Attenuator orifice areas co 10
Attenuator stroke at SS 10

orifice areas

Guide ring mass propertizs ADD 11
Guide locations, latch ADD 11 & 12
spring constant
Attenuator tension spring ADD 12 & 13
Attentuator return spring ORD, ABB 13
and stroke

._17-
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Data Type Array Page
Attenuator tension or €62,5882 15
return orifice vs.
stroke
Retract motor torque TQE, RPM 15 & 16
vs. RPM
Run title
Run configuration Intergers 17
indicators

DEFINITION OF INPUT DATA NOMENCLATURE

Input data nomenclature is listed and defined in the description column.
of the example decimal data forms. Additional explanation is required of
some of the more complex input data as follows:

1.

C(2) through C(8) locate attenuator connections to the base structure
and the guide ring as shown in Figure 11. Angles are positive in the
directions shown. The geometry of the guides on the target vehicle
duplicate those on the active vehicle. The corresponding target
guide edges are numbered as shown in Figure 12.

Figure 13 defines attenuator orifice areas and piston areas and
presents a diagram of the attenuator.

Docking contact conditions (i.e., relative velocity and position
combinations existing at initial docking contact) selected for
maximum load analysis should satisfy the following general
requirements:

a. Magnitudes should be within the design docking contact conditions
listed in the specifications.

b. Combinations should be in a direction to maximize the energy of
contact.

c. Conditions should exercise as many possible loading points and
mechanism functions as practical.

The initial contact conditions are defined as follows:

The relative closing velocity is defined as +X velocity between the
vehicle C.G.'s in the passive vehicle axis system.

The relative lateral velocity is defined as a combination of Y and Z
velocities between the vehicle C.G.'s in the passive vehicle axis
systen.

- 18 -
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2
\\
\:} 6 SATTENUATOR NO. 6
h c‘(.-..
NO) 5
3
ALPHA, C(4) ~ LOCATES THE ATTENUATOR ATTACH POINTS

APRO, ADD(9)

ON THE BASE STRUCTURE OF THE ACTIVE
VEHICLE FOR ATTENUATORS NO. 1 AND 2
IN DEGREES. ATTENUATORS ARE NUMBERED
COUNTERCLOCKWISE LOOKING IN THE

=X DIRECTION.

- LOCATES GUIDE EDGE NO. 1 INTERSECT

WITH THE GUIDE RING IN RADIANS.
GUIDE EDGES ARE NUMBERED CLOCKWISE
LOOKING (N THE -X DIRECTION.

Pigure 11. Active Docking System Guide Edge and Attenuator Locations

- 19 -
SD 74-CS-0023



Spece Division
Rockwell international

GUIDE EDGE NO.1

GUIDE NO.1

CAPTURE LATCH

+xT ouT
OF PAPER

Figure 12. Target Docking System Guide Edge Location
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€02 (1)~ 02(10) ORD(1) —= ORD (10)

c(18)

Ty

co(1)~=co(10) c(26)

c(10) ATTENUATOR RETURN CYLINDER AREA, AC FOR RETURN

€(11) PUT IN A LARGE NUMBER, EQUATIONS NOT VALID FOR RETURN
£{18) ACCUMULATOR ORIFICE AREA, SAPO

€(25) METERING PIN ORIFICE LENGTH, DLGTH

c(26) RETURN INNER CYLINDER AREA, B FOR RETURN

€(29) ATTENUATOR COMPRESSION CYLINDER AREA, AC FOR COMPRESSION
c(30) OPEN METERING PIN ORIFICE AREA, B FOR COMPRESSION
c0(1) —e CO(10) RESULTING ORIFICE AREA AS PIN MOVES

§S{1) —== $5(10) STROKE AT POINTS OF PIN ORIFICE AREA
€02(1) —e= C02(10) RETURN ORIFICE AREA ARRAY

$$2(1) —= $52(10) STROKE AT POINTS OF RETURN ORIFICE AREA
ORD(1) —s= ORD(10) SPRING FORCE ARRAY

ABB(1) —= ABB(10) SRRING STROKE PER LOAD ARRAY

Figure 13. Attenuator Characteristics
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The miss distance between vehicle docking systems is measured normal

(Y and Z directions) to the passive vehicle X axis to a point defined
by the centerline of a plane passing through the forwardmost part of

the active docking system.

The relative angular velocity between the docking vehicles axes of
rotation assumes the passive vehicle has no angular rate and the
active vehicle is rotating about any of its axes. The direction of
angular velocity will be chosen to amplify the lateral velocity at
the docking interface to provide maximum loads and more difficult
capture conditions.

The relative attitude between the docking vehicles axes of rotation
assumes the passive vehicle is at zero inertial attitude and the
active vehicle is misaligned for maximum loads and capture perform-
ance. The direction of the angular misaligument will be selected to
align the active vehicle X axis as near as possible to the total C.G.
relative velocity vector.

The following input data locations define the initial conditions at
docking contact:

C(19) - THDRO - Angle about +Xr (right-hand rule) measured from
+Y7 to the radial in which miss distance is to exist.

c(20) - XMISS - Lateral distance between docking system centerlines,
miss distance, unfortunately named XMISS.

C(40) - THANG - Angle about +Xp (right-hand rule) measured from
+Yp to the plane of pitch/yaw misalignment.

€(41) - THTOT - Relative angular misalignment in the pitch/yaw
misalignment plane.

C(42) - THVEL - Angle about +Xy (right-hand rule) measured from
+Yr to the radial in which lateral velocity is to exist.

C€(43) - VL - Radial velocity, relative laterial velocity.
C(44) - OMEGR - Relative roll rate.
C(45) - OMEGT - Relative angular rate in the pitch/yaw plane.

C(46) - THOMEL - Angle about +XT (right-hand rule) measured from
+Y7 to the pitch/yaw plane in which angular rate is to exist.

T(25) - XAD - Closing velocity in the +X, direction.

The above input for initial conditions is demonstrated by the example
shown in Figure 14.

- 22 -
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DESIRED CONDITLON : REQUIRED INPUT
X  CLOSING VELOCITY = 1.0 FPS
. T(25) = 1.0
Y LATERAL VELOCITY = O FPS
. c(42) = 90. €(43) = +0.1
2 LATERAL VELOCITY = +.1 DEG/SEC -
8 PITCH RATE = -1.0 DEG/SEC

r
. C kG - 0. = -
¥ ROLL RATE = 0 DEG/SEC ] (46) = 90. Cc(45) I
¢, YAW RATE = 0 DEG/SEC c(44) = 0.0
6, PITCH ANGLE = -5 DEG ) h') o, Clb) = -
¥, ROLL ANGLE = 0 DEG ¢th0) = 30. cfM "
¢, YAW ANGLE = 0 DEG T(14) = 0.0
MISS DISTANCE = O FT o
1 c(19) = 90. €(20) = -1.0

Z _MISS DISTANCE =-1.0FT  § — —"°

e
Y., INTO PAPER

—

It::HISS_QLSTANQE (-1.0 FT)

THE DOCKING SYSTEM CENTER LINE MUST BE INPUT
PARALLEL TO THE MATH MODEL X AX1S; 1.E., MASS
PROPERTIES NORMALLY PUBLISHED WITH X AXIS
POINTING OUT THE FRONT OF THE VEHICLE MUST

BE ROTATED TO PARALLEL THE DOCKING SYSTEM.

Figure 14. Diagram of Initial _Conditions
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4. The maximum load search interval E(4) and case number I(5) provide
punched card data at time slices where maximum loads occur on the
target vehicle docking system. The cards are used in an ancillary
program, written by Herb Reed in Department 215, to print out maxi-
mum loads data in the format used in ASTP documentation. The ancil-
lary program has not yet been incorporated in the "ASTP Docking
Dynamics' program.

5. The CRT plotting subroutine stores 1100 data points per parameter.
1f E(8)-DESLC is inmput too small, plotted data points will end before
the run stops. If E(8) is input as >100 seconds, the program will
automatically set the plot interval to spread the data points
throughout the run time input in E(3) summed with ADD(74).

6. Both the active vehicle and target vehicle control systems can change
control modes based on time prior to capture latch and time after
latch engagement. AA(1) specifies a time after contact that closing
thrust will be applied to the active vehicle. AA(18) specifies how
long after capture latch closing thrust will terminate. AA(17) set
equal to -1.0 will cause the active vehicle attitude rate gains to
switch to the values in AA(19), AA(20), and AA(21), which, if set
equal to zero, will simulate the “free" or "drift" mode. All other
control system parameters are defined in the control system discussion.

7. The guide ring mass properties, guide location, and guide geometry
are described by input data ADD(1) through ADD(18). All are self-
explanatory except ADD(14) through ADD(17), which are clarified in
Figure 15. "

8. The capture latch is a roller that locks in bearing on a 45-degree
surface of the target vehicle interface at the center of each guide.
The spring constant of the latch and backup structure, as well as the
resulting latch load, is oriented internal to the program at a
45-degree angle. The load direction on the roller is radially out-
board at the center of each active guide 45 degrees off the +X axis
as shown in Figure 5. :

SHUTTLE ORBITER DOCKING INPUT DATA

The following pages are a list of the loads analysis, computer input
data. The input data describe the docking system characteristics, docking
vehicle mass properties, and vehicle control system characteristics as used
for orbiter docking to orbiter.
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ASTP DOCKING PROGRAM INPUT DATA

The following pages list of the load analyses, computer input data. The
input data describe the docking system characteristics, docking vehicle mass

properties, and vehicle control system characteristics as used for Apollo CSM
docking to the Soyuz.

- 42 -
SD 74-CS-0023



.....
.

WI23Q " 1i9Id ‘o_

K 21) 378 Wiv9g 1 ‘9> INIg-X " ()

12 ) P “ 993 -3 " M 6200 "~
23 ) P 9D ULNA v QKR 29 °+
(idams ). VILVIAI F¥% 1 v QLR i 2
—hu.talﬂv viLydvl! ‘IH " arwﬂ o ‘L1244 .‘

{cdat -3 ViLyanl AXY Ty () :  E
A7 (okd- 9018 ) viLayuni 88 Y- .. () Y gL L |
(vbd- 2018) VILYINI ALY » (%)8 i £2 .
A.S_ ms) v I/uNT KXY " (s)e e *LoSs i
[@EELEEY) TIVW 3HWaA JewL (2) TIr i
N Q237 dov ()9 AvIdVY O, oo+ )
13) Mg ypneg &L ‘9D UIQ-X ] (nmv . -
.kd ) P 290 103 . L4 M €200 . TF
Ld ) P 49D 2510-A “ (b)V 3P 3
W23-AnI8]  viLysnT EAZ “ @3Jv 2°/89
(+2-9035 ) viLyBNT E¥T v (v ’ AG
(\£23-9mS87  yityuar AR B {2V
L3905 wilvan) © T ” (S)v
(W 23.7078)  vLpwni A4Y p (#)v
(2395 ) Tyt vhal Wy T “ (v
U sias )~ 77 GyW 3wmwa WLV ()Y | | 1 v
TUT T TRSIA ROV evev Y, e YW W gTOIEV
HH.I»'...#.: R R L T T L R T LR kv LY i A INdNId r
, HONNG A3X 1ON 00 NOILdI¥IS3IC | NOILVII4ILN3QH ¥3IGNNN
rllnlllﬂl...oz sor g e mwuuw mmwv.nﬂn ww«w MIﬂM .¢>a .zzw.uzccoof_ao - «& Hrom m.&uuo
4 t L
: viva 'a3x14 NvY amx?_

ORIGINAL PAGE
OF POOR QU.

‘8D 74-C5-0023

- 43 -



4‘ Space Division
Rockwel International

k4

r.

..

i

ey

u.\ ) 39vd
viva WWIO3d ._._Q_o‘o_

Q3X14 Nvdly¥od

gL do 2
2 VIb wod SYaAmId 1V WAIMLS A ¥ysy ()3} 35 S | 1
el 22 RNy XY “ g, ?
ad ) Limywed 1V NI o & VLS =~ 22 RN :
v g Mg 00" 1YV J» QVO1I (1) 0 Q) “«
z Sviive = SwpZiiG 18w . SSIWX (oL Y STEIN T
230 | " Pwaas s 1vvy €l : (DE e I3
/) DIVS) VY yawle Aesig fwnIw (31)3; ~ As il
3 _ .....! . .....QQa L) B .+ Y K
199) w ot 2dd v meny YUVYASLLEY taoad (¥)> R 7T
. TUTA. Loy (60) -l RN~ E
- T QRSN 2O (8D /X373 T}
T Lo e ady (&1)2 N + 15
L e TI57 -doN (21)9 * @ ek
VT o 37 32 LN " AL LY 4
) Yooy VMO vrLay (0)3 _ -4
% Ty 20 LAV GD IniEeS  SMS (#)2 . ¢
20q ) B0'S IMiw - ey WELY M-8 310V 39vH LWHL(})D . MR R 283 N
FHQ) ¥AN A A - S vkl 48 1190V JIVH Tvwiha ()2 O "oz+21
’ ) o= a¥A Loy (9)2 N
T/ ) Swiesd Werlim I~ e rile vws v o7+ AXB(8) I .
30 )3V Vo aen ALY (10 dd S 1INV WY <€) .
i3 uW..I..Q..,.i.@ .n.,.uurlm..w,.?.v,:és..?f...l‘ = EOvY T1d (€)D .
U247 wroiug 2T vy Wiy srQvy  va (v)2 ~-v. M
T = GuEA ieA {75 AVYPY . D+ | iwasenily
- HONNd A3Y 1ON 00  NOILJWOS30 | NOILVOI4ILN3AI ¥3BWNN
"ON 807 31va UINNYYOONd ON %230



B X5

‘o~

grio ¢

v

L M )

)

VISP Wi IMITNLIN g (98I

¥ IRIHAY wOIvANELLY OV (52)9

um AWO 380 ° VW ) ) -0
R »r.f.‘.ﬂvu;% i H P:a 1
r DNV T AWWT L 'EY) ’ 00+
(] 939 - IV -INEY . (1LYE] 5 0/ 5
WL Lym 3LV 110y I9: W — 00+
sod JIvivv. Y Wavy SR WILW (TYE] o ¢ .
1940 JLYMI-A LM TNy ; *TIARL(29)D .

Yy ( 930) P vINEA LT B1IV W i LR =

31 (20q) wovia JoI0L O SavA wod ViV 9V Sk AT
- : &l A =h

8)3k 8 T)
U)o} Aol
95)° M -

BIrailS vaLIM >od Anveyat 9asn J (3L ? *lxls
(s HER

(€ W=

_ (e i &7

)9 o

Nl UL B

| T

\( w2 ] LA e v
W.ﬂ!tuﬂfﬁutﬁtq SSYW Gin1d S110vPqAR "oy (82

S GF L0000 ¥

>357,01) FLiSz35 SN A X (LSt s T8 s
N N 2 A A R L A = Lk A SXPE] iy N Ml XXX AL
Oy 7 T g Syuve wiew (s LY TTF
i HONNd A3 L1ON OO NOILJIHIS3O NOILLYIIALANICO! YIGNNN

o ‘ON 80f G T 30vd va h

T UINNYEOO0Nd

VivG TWAIO3a 11910 .o_ Q3Xtd NvHl¥Od

T ON W30

)

- e

i - 45 -

8D 74-CS-0023



14) D) Ameg QL Yei0W wird TI0V2 o ( DvesS' (10

g1 30 4 .
: .m S A g) II0YD A0 LAVASVOD UM¥eS R T2 K3
L3 ywve Sning % YUWTILY Vv o VWL ] ; —
m 13 ) T SMAvy weag evo T J )
= 1) TFE WY T 10 1S WO 49 2 o
K} Tt e R L =
mm - T IR B :
Y =5 AmeraLst oped (8
q . . i . ()ews (WX
it "o S R 9"
N A 2 L S A QL)
o " ' o : 4ﬂ. S Q
" " . ' TR)meS (U1

ova O OnVAE, SHRIWLIMIBY T0S ' ®

a5 20y (MQ

ATV YRLP QAUTA-

Syl @35 (1)Q

- 46 -

ASvAvELA | Q3sA (1)U Ar2ev Q,

[l

/4

. TNIWVA (0800

D, 74-CS-0079

*

8

] P
TN L Wi Red aasd T XYW A (&+)> 7 0
HONNd A3 1ON 00  NOILdIEISIA NO1LVI141LN3aI YIGNNN
, = ‘ON @0r llw:\.Jo!.l“- 39vd dve T NINNVEOOUd ON %030

viva WIWID3Q 11910 g0! Q3X!14 NVHLHOd
o o e




gr 30 ¢

g

PN

raw. . el Sk ..

. h

AWM - €3

7 3730 > IVAVEN- NIVES a1 AW ¥) i |
(5057 [ 72775 L7 il enis Yo #eae (L)%
. L ATIMRLNL 098 (Y

[ T LAY IRLAT OF Y] O 'a+
€273 Vw7l 17y whwita X3 7vyq 8 * a0
; 4 \ IANYLN/ U\&F >pd o ; v N ¥ :
T ATV | \92
T ap-iny JE

IGINAY,
oF pAL PAGE gy

A I7Wwni e QRS2 ()2 v 3,

lnnH L A8 MY0 T3S0 ZAT t)e
IMNI AQ Ao 0XSA AT (62)0
0PN Jofv (M

q3$A Lonv (LW

-UN|H:MN\.E=_% éi@ lLxan2

70 o " yoLowd (
(%) " ouvs ¥vie (yyas &N

{Q/N) A s 0w »vu9 yolow LOVYIEY ' 333 (be)0
ATwvivomi gasn (

(33) 4 .y v Wy €2 n0vy o Qwd D))
(F3) %3779 1ava 3% I L inavy Bava O (12

« ——————

POOR QU. Ale

: ‘ON 8or V\ » <5 39vd

vivd vWIO3Q 11910 .o_ a3xid  Nvidlyod

ST oy W < Gravo 2y Wad 3w~ iSIT B oX (094
RPN L e 27 T T ) 5§
e HONNd A3% 1ON 00  NOILJINIS3Q | NOILVIIJIANICI ¥IGNNN
3ivQ - " MINWYHOONM oz N30

SD 74-CS-0023



' Spece Division
Rockwell international

—'ON 80f ° %/ .oinUOds uve

viva IWWI030 11910 .o_ Q3axX1d Nvil¥od

‘'ON X030

‘ '

)
gL Io g .
9 L3 vag 23wl VAL RREE (A
( uruv A JF o taQyy v O, SR o VX -
(70/95Q] MVA™ v vsaly d Y
120/134) EXAT- D "I "YHLQV(H) . o°/l+
(o00/920) 5508 (ivy JonLiLly "yHd ()17 T+ .
A/ NG MmVA ~ e "TVeav(t)WE: ’ N &
wy/r¥e/95¢0 Hul Y IV . i,
'\ 35920/750) 270y LA T F 3
{93a) "z " 'YWwoXd AR A l_l\.mu
(200 ) J70¥ P PR (S 0 g
230 v T/VY ) 1
25 LX< ] I (VY ATV VY > o 1"
335 ) 5> TR LG A NI ATEL: 17
e 2 &S JUS Y04 yoLovd MoL0QAY LY .
i{ o8S ) -yl Jv0d¥g LIi§ JAS 'mw 3)at
RTINS AQE
WY RO Gy Ly SN OWN O 2 IUS o oos IYM ()4 X
Wm&.\ ) TS dVLS XYW IV (513 v
! ~Vovwy ANT MW 1Y m....u .
o 4] S B0 VIVVA YIS 30 VEgWAN W (U3 Q 0F
_,A s ) YIS aus LG FELT IWL \T)3 .TII\IIM«WQJ\J.M a3
L ALY Yo 3 NN oW Y2y KvrY wIe LRV Ol 000 ¥ 34N
1 _ HONNd A3% LON 00 NO11d1¥IS30 NOILVOI41AN3AI HIGNNN
NINNYEOON



AL e L e e bl S

gt o L

w3/ 996/, mivI RLYY oV (9l Bl 2 o
2S5 ) . wil WynS WAvmIw-" S)AVEY 50
87) - LSNWYHL L3F Wid )LV G
AJ ) P ROVIDNIPIRT Qv _
24 ) Z] gl 1Y, oV T gg'sg: _
205 ) Bosl-A Lras & il TIVAY (TJLV A 2 RLY” ¥/ A NS § :
B
,a.w. N s N : \m
. 1=
» o H vl . 7/ T
23 " VA ' vivwg (b2
“(20@ ) Dl wivl YoLULY oy T ¥ XWe Y
~UNLoN. Y :
(a7erehin) P T ‘VZAV v
_ gﬂ gvaw.a VUN@ " . VANV
GusPndfon iy soriieV> VALY MIVI VY 'V Tvv}
(225 ) 30ThgV) PUiaY Wil LI0ONL-X VI ud (W) v
WEy7 ooy YEIV FioN 6< a1 VX
%G MYA " vanvsTv
{92»d) paLid° " ‘VAWEO (5 y
(os¢ ) 709 90we 1vae ImLuly yavwiad (& y
dy3 ) Iwll g U0 whwviw “YVvyn8 (BI)V T
HONNG A3N JON OO0 NOLLJIWOS3Q NO11VI1314N3CI i
— T Ty N iy e T Mt T ST oN 930
® T vivad WWIO3d 11910 .o_ Q3xXid NvylHO4 @

SD 74~C8-0023



Space Division

Rockwell international

>

3s

- ——— E——— Y i ——— — °-
. oNBOr oy 10T g Iovd

o viva w034 ._._c_o.c_ Q3xXid NvHl¥Od

gr e g -
AV WA VLN S (o) ’ T
S L ~ A2 IveniLel 3L M ) i
307 IrwiTvoor T 30 T T ‘ Jr
¥¥G) LW ¥ T1Iv 1 M T+
JLIWw() YOIV )] (T3 M ¥ F
SonZA? v N3V yopl dlv 500 _0< 3! L v =|Mfq
P\ 4d s/ X2l Y > y
(43) [ 72 48 M
XI3) SO X % - v I+ I3
o) £ rtaV2 >3, Y NIV m 4 1, " g dT ,m
YooV ¥ eV MV DLy Nlid LA 1, :
3¢ 2V LV N1vI W 1199 ] ; : MO ;
Ve Wady 440109 LOM1-K Iw!, ovad ¢ F .
25Q) OWWAT 7 mva Iwoosd (L)ivVEL ‘M 7% &
71772 Y] 7' + 19
CIEa ) W7 W d IwWo ] 0" K
(7T X my A LEWHI (! T
- V250) T Hoid LANyaQ(t! " T HMWE
—P28G ; 0wVS W¥Q Jori LV 11o¥ LXWNVH( ) > T
T 7FO7I30) (VP JOZILLY VA ISdQVil) LV . TTH
[920/250 ) wv9 ¥0nLILLY Hi1'd avio . “TT+
9¥e/540 ) hivD WALV Ted IHEGVIE) IV ’ T
ﬁmmv WivD JLVY MYA | LE¥V )LV M i I.JM
223/ .MQJ.I!....@.Q_,NHS«I HITTd T LoV (LT IV pinwad 23vet o/ .:JU
HONNd A3 LON O0 NOLLAI¥ISIA NCILVII31LN3CI HISNON
3ive HINNYNOOUd

48D 74~-C8-0023.



/\ Jowd i

<) @ {°]

1

@k

(8/5S | .

oa:

N (Yi1]
)5S

.‘< N M ﬁ 3

T (AT L

(t)ss

PYLIW !

——(2)SSE
W A v< aﬂﬂ.

oo

\OLE)

(2)03°

B e v Bre emes

®

-

EOL2)

(3)°>

()0
($05

(£)05]

T T T T 007 Lo
3150 S e wpul v ()OS AvnV 00, ¢ W40 ecc::a () ;
HONNG A3 1ON 0  NOILdINIS3IO0 _qizo_:u:_;zuo_ ide WAN
~— 'ON 80f -.|.-w\. o ¢ 30vd T3 T T " MINWVYO0Nd ON X330
‘ viva TWWIO3Q 11910 .Om Q3Xid - NVHl¥0d .



‘Pswxoivuon
Rockwell international

/ gt 3o o1

L 4 ] . u,ﬂu‘ 1t i

L L3d (3)

—Ine (UL

" L1 i}

s ..¢ [}

- W)

N 774§DV ;
2y (1)L

“TAwWa \ N

...53!.. o1/L

iz A TOHD
. . ~ 2

“VEIIwo (5L
L

“N5 I,

Yo Two (L)%

L2 (o)L

1A (SR

o Ix (&)L

ve

(t)L

a0+

»n
Do r07

YA

()L

K

vx (U Awr?Y L.

0O°'0=41

4 Rl

HIANWNN

NOILVI1VANIO!

HONNG A LON OQ NO11d1¥IS30

YINNVEOO0Ud

= 'ON 80f

9/ » O\ IVd 31v0
viva WWIO3a 1191 .o_

Q3x!4 Nvuidod

23

D TG



Space Division
' Rockwell Intern_auorul

3.

Y
e »

x Yadlha 8

gr 30 TT

P e g Y

IR

247 9wy *VImid B OL D) sy worid .:. A .!2 M) . M 0 +
L) vid vewid p A PO INV 134 . ¥
13) Sdg mvily wid q0 11 . V(ojoy Z+
)| VI B X L 2l A wyd yravy - ©JdV (v)40v 365825 ° —
_ A TIWV. VRN v
W4d 9015) W VK, UXIZE(LJAAV | e s A T 21+ G
(+43 9035) ) w - Ha 0 S 2
7 (udd 908 ) y'Ly501 50 L (s)oav R 1 S 1 ¢+
g { ssms) dVTY 20 Qv CO'g +
23] Wiy 5P LIS word IsiQ FZ) T 0F
T ] ivae § e 05 movd 161G A | ¥ed0 (Oaav 0
WALV o v v T 'y (neav. Ay QOV_ | 2° zq vk

JORIGINAL PAGR
OF POOR QUAI.ng _

S$D 74-C5-0023

] . 909 39 LSNw ILTL ﬂﬁuﬂ. ;
{ AWyl 0380 (B¥)L -
j—— —

(add 4/ 2 "

Ses ) upA A "o dF) (b2)LT
Se3 ) U X WLydvi ;IIHYA 1398 . aum (32 )<}
Amt&u TuA 2 " O(Nﬂﬁﬂﬂ

o0a) VAKX VAL

S35+

(Sad ) VA X wi EQ.J ::G\%

r HONNG A3 JON 00 NOILdINIS3C NOILVYIIILANIOH YIANON | )
‘ON 801 w\ » : -30vd 3iv0 - UINNYEO0Nd ‘ON 8000.
h = Wiva WWID3G 11910 201 G3XId  NvHLHOd _
@ 1 N . ' X . |

-53 -



gt 3o 21 e
% 30 Lo S5 (oL) oqy roni €19 " O 1t
m T R e g T - +
m g . T L T T ATTRAVILI T -
£ | s 1o o o+
2 =) IV 7% I3 X O O 35 |+
i _ A 3 EMEIN
p ] AN ¢ .
Y %) — .
’ . AR \ 2 . Q
' TRYTlee (L v '
T RSN %
C ve.. (e5)aevi W

_ Q380 100 (Lk)Oqy NwHt (ip)aav
U0 Jov AvvYY 02 (o) -\0f)ed : , ¥
o) L WS ¥/ WALS R WILY T)VE : 290/ +

: ey Y o qusn (s2) oy AvaL (13 Jelv . [ ) 3
» : Ainayxn 0851 \or)itvi ¥ K
¥ “ . EWE] 0¥ )00V '
, YTk Sv3 wid W LSWO) WIN/S LIV S (31)00 ) 0 12 :
3 15)  SYyimia 30 AIwyI 100 TWAY ROV a 7T ¥
2D T BY LA OY 270Q 0. 0 ¥
(Ea) VUVARI @AY WV I5G iy STBL (510 ; 38 5+
Qva) ST SN LA Wrd 319w (138 G.va{_ /6L 0+ K
G DR eE i R CE AR ST 33y (s)aav| W d ¢ o0+ F
HONNJ A3% LON 00 NOILdI¥ISIA | NOILYIISIINIC ¥3sNNN
—_— 0N %030

‘ON 80f |.|¢N|.o.i\M|—| Iovd w0 YINNVYIO0UY

- Viva IVWIO3Q Li910 gO! a3XId  NvHiuad
[ ) ®




gt Jo £1

L tews AAS aie’lss ABUS

LS

‘.,_.. e ,waﬁ .

——ill]

. 88)V

(&)

1a)
v (55) Q0¥

T ?qq V] 1. E e

LA ¥ B

" ()

hae

oo ‘an VE

(7] Tpld ¥10v. 3RAd yufonns POiswill VaLVOviLLY (3 NQvi

U35 10m (08) (J04

(us ) yE) YoV SIsirgisAH wvA8 | VS AH (5L) 00VE

3¥3) H2.V7 Wil yuldy vl a1 4oL (he)

b 995+

oo+

oS o (§¢)0lv ...11
vy T psLVI ¢Z Snovy 'AqvY (22) QY| . e+
T 172¥T 6L 3vd 1IN wyd 2519 WAy IX(iL)eav) : b B2 AN
HONNd A3% LON 00 NOLLJINIS3O | NOILVIIIANICI y3BNNN
= oW 80T &) P ¢ ] 10v 31V UINNVUI0N o 530
. viVQ TVIWIO3Q 11910 gO1 @3XI1d NVHL¥03 e
o o , Y

SD 74-CS-0023



‘B Space Division
Rockwell International

il 5L . f... ..
7 v " k] ) 9 ) s ey L . I
K ) ) . 2 RS sy Adr 3 E
K : P —F
< . » L . ’
h S N L] y r *
: . -
) T Ariod 3Mopyis - > v . aQ
pigT v v v W) - B
k.'- t N . ' i J.. * m h«
-u‘\ [ — % . L] & ‘-A. - ~ m h
FFQ A []] & [ ~ - . - ‘ -
'
o

tld v . " -
(597) 1'dg AwkY 0v9h TR Y AQALL : ¢ 0°J + % QYo
—, 0/2d v - . . UL J\Jd..ﬂlm
w blid " . . (22K 0 v+
w 82d . . v “: (8h) a0V } 0 0+ B
?u.\Nq. ...wiﬂ.w.mmﬁvd Wl Wi weLVAPEI LV (L] 0V " o7 0+Ih
HONNd AX 1ON 00 NOILJINIS3A | NOILVIISIINGOI YIGNON
— ‘oM 8o0r ..lw,\l..-o 1 Y] ovd uve HINRYYDOUd ‘ON N30
T PS 'viva WWIO3@ 11910 Oc_ a3xid Nvdiyod PS



*08-. ‘ABE LL-DW) WG4

‘p Space Division
_ Rockwell international

T J . " b = L4 ‘\ "“ 1 ' 19
" S v .« « S 2/ Fl
[Y » ] [N & - 7 *
[] 3 . SR " (49 NM.-@ ‘4
" z " o, T . Ok 1{} [/ ﬂ q
(Vi) T Iv’od 35%ewiS InaIve nvns TSt 0 "7 -+=25 8{dk
WF — - ————
- : ¢ F
p o " . " s ﬂ‘\n‘v M b
. | S P LR O LT 2 | T
) é " L S v A.Nd 1 g
A ¢ 3 n ¥ R C oL
k) ? % " " ' %) 97 . 0
. S " » " " ($)
Y f 3 > 4 " " %)t :
n S P ] IROETF]: 700 4 &3
v k] " " " . ﬂdv 7 Q“Q v+
] 1 zviod Ve 3diw ayuny (1)L o°* a29Jo
| Z]
5 al » b b “ no-y . lg
o’ ﬁ » o ot » qu |
v d ’ " v \8) oe.{ ;
(z3) L iiag 33euLs anives hymady (LS b NG
“ HONNJ A3X LON 08 NOLLJI¥ISIO | NOILVIIIILN3QI yIBNNN
N 8O Y] P L] Jovd - 30 WINWYYI0NS =N %330
? viva WKID 1910 0! Q3Xid NVHLHOd
° t 0 Wle o

SD 74-CS-0023



Spece

Rockwell International

IR YU IEELL. ST S S e

4y Kw

LS S ]

gt 30 91
5 " {5}
R W 1ANE
¢! h Q) 0.
1/ M 1)) 49
n 0 (DA
0/ " ﬁﬂ.‘ »
" ¢ N ) ¥
W 3 n. - (3) et
0 ¢ ] O»
N D " (91391
U} S N ) ﬁMJ:..
" o T e () BOL
[} s W ﬁﬁv TR
) v /J-v |

]
(59724) vy, s *TWIT 50ral welow LviRy(\) '3

- .

viva WWI03Q 11910 .o_

Q3axid NvHldod

N o/ ' " v fpness ‘M - 1 B/
" I " 1 n M fi) 158 M RSP .
" 3 - r " w (4] 158 v , IM
(V) 4 Imied IHCES 310 PIPEBY (L) 2ss ° e
HONNd A3 LON OO  NOILdIOS3IQ | NOILVIIJIANIGL y3BNNN
—ON @OF ~ /7 T g7 30V 3ive VINNVEO0U

. . .

- 58 -

-0023

i8D 74=-CS



gt Jo L1

8D 74~C8-0023

- 59 -

m T
1 +
A : Wy k B
y i O 4wy |3
PR LA ¥ oway L Jd
¥ L y (21) We . & +
- i " () way ‘0L ed +L
] 0\.. " Aa Jwd¥y H -
" [ g ¢ XOQLZLI MVA 2 A4S
3 ‘ \ M " muglﬂ M' * Mﬂ @ m ]
7 AN g . %Cr&.t ~ 9 TeEs+HdL
T 7 2 T wo¥ AN
‘ 3 v EJWd ¥ 2T T IF
" 5 " VWV St 285+
T ; TOWIY gvTrE
” AN v LS YAL ¥y 602z +
W) T 31 117 577 FTow] Lvrisy (TJwd?d 0" 0=Wd
- HONNJ AN 1ON 00  NOILAINOS3IQ | NOILVDIIINICI u3annN
- T°ON 8O T T .oo..|4lu¢<a v HINNVYOOUE — 'ON 808
: <._.<c WNID3A 11910 g0 (a3X1d  NVHLl¥O0d :



Rockwell interational

N

gu 0 81 - e I . v ase sr3 s ABSS
.A.a . . w. : A - .. B o M. Q -
S . R i s o o > 0 f
Apop?? Wi ‘SA TR W1 #1107 2O SV , 118
YRV 323170 VLN N1 7Qd ¥ ¥ -Fw Ay i [
RNV Ovol S M U g >2 .
("eoov p (18)%V _V19¥2 Al 3L O ..6.-.5.\3 o =)
Q37ISHQ $/ HIFVIS ADVOnNoR 4/ Of =185 . ’ o2-sNX| v

- aPSIIoN
25 41 5.07d O 1 ] =~ 41 L¥I S0
SyoLywally aad MiOwWaN E
oNiy e WiV 3 YRV |
o ' LyyIdLivl , 10w, AVHA odl

gﬁq QAN VB ALY 20 ‘ON.. 02 7Y PP

18D M~¢8-0023

ol 92 m!u:ai.o R TINEY S
o= 0AS 1awl’ "WILSAS opiw0? WAL

oW Ezhog ETPTIN T 55 ynviun wuw Sy WLV
QuLV?) 1L SHIYIVA 30 ¥3gwiN

YRy § = W O LWN0) ] "ZWIVO) 239 WAL

e —— e a2 4 4% s

Q3 J4Y Awd
Wi Y ey ~d § W\\?.\ﬂ%&\ SPIV/ S

NV Tl €7 0T I wyT Gyro SInL NUo!

.\.\. 2S5 (P2 VI Y7 VulL Y FfZWeF s TV IL

HINNG A3N LON OC  NOILJI¥OS3C NOILVII131ANILA c.w UIAWNN

Te———==""""" ON 80f IIN 0 .\ T 30vd N WINWVEOONd ‘ON MO30
viva TVWIO3a 11910 g0l a3Xid NVH.1404
o WL 22920 0] o ) ®

OF POOR QUALITH

ORIGINAL PAGE I8



EXAMPLE JOB REQUEST FORM

JOB NAME

Space Division

‘

MOV NT 60 | DNT 8297 1428 42

T N DG T
[ S :

O 97 L BT - 0 1]

Bldg/Fecil

o ue¢ Seq ' Boa
comPILE ONLY [ ]

Chergs Number

Oeliv Pt Dep?

Rockwell international

Group

| Per

O 2-3429 | _ .
No Ner %-'—_ ”“"04‘__1 Ii.ln Code ;‘;.

- 61 -

Expected Wall Clock Time: [y OECK IS COMPLETE Y -1,

:‘ 2 Min || o5 Lines: &L_QJF' Y !”T <

b Comero____E |15 (100°s) o § N ;! e '

| CRT ﬂo.ail.eo'-on_u__ TIME - .-J 5 o DECK ¥ s‘ : ii N

= HE NAME HEEEIEe

o T TN > ..a v 2
asl;.mffgg . 4 L REGION : __ = = HHED zia'd T
0 Recaived « CLASS - 7 |2 B :
, MSGLEVEL = 44 ql
=] kp:ver é ' =
o Treiling Comme ';" —f - 2
E o Uy ! IY/ — 4-4‘..
| ey 4 . ! M
o Loed — 3 p—p ———f-
Q. e !
g Compiets A 2 -+
O] mailed J c 1 -+ N

ORIGINAL PAGE

-F POOR QU

SD 74-CS-0023







ONoe

OUTPUT DATA

The output data from this program are in two forms: (1) numerical
printout of docking loads and wotion and (2) cathode-ray tube (CRT) plotted
docking loads and motion time histories. The following pages are an example
of printed and plotted program output and are followed by definitions of each
data symbol and its units.

The user has considerable responsibility in controlling program output
as described in the description column of the input data sheets. Integration
step size, output printing, and plotting intervals, as well as the various
program stop times, can all be specified in the input data by the user and
will materially affect solution accuracy, output volume, computer run time,
and resulting cost. A long run time and a small print interval will get you
50 to 100 pounds of printout pager, most of which you will not want.

Normal printed output for each case will look like the example: six
pages of printed imput data, and two pages at each time point during the run.
The CRT data output will be approximately 50 pages of plotted time histories.
If certain parameters remain zero throughout the run, their plots will not
be included in the CRT.

PRINTED OUTPUT DATA NOMENCLATURE DEFINITION

Name Definition ~ DUnits
TIME Current time during docking dynamics sec
CASE Case number, i.e., .60000000EO1 = Case 6 N/A
XADD Acceleration vector of CSM WRT inertial frame ft/sec2
YADD
ZADD
XTDD Acceleration vector of Soyuz WRT inertial frame ft/sec?
YTDD :
2TDD
XAD Velocity vector of CSM WRT inertial frame ft/sec
YAD
ZAD
XTD Velocity vector of Soyuz WRT inertial frame ft/sec
YTD
ZTD

PRYCFNING PAGE BLANK NOT FILMED
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YA
ZA

XT
YT
ZT

OXA
OYA
0ZA

OXT
OYT
0zZT

PHAD
PSAD

PHTD
THTD
PSTD

PHA
PSA

PHT
THT
PST

FSAX
FSAY
FSAZ

FSTX
FSTY
FSTZ

TSXA
TSYA
TSZA

TSXT
TSYT
TSZT

Name

———

‘I!lb Space Division
Rockwell international

Definition

Position vector of CSM C.G. WRT inertial frame

Position vector of Soyuz C.G. WRT inertial
frame

Angular rate of CSM about its body axis

Angular rate of Soyuz about its body axis

Angular Euler rate of CSM

Angular Euler rate of Soyuz

Euler angles of CSM

Euler angles of Soyuz vehicle

Force vector acting on CSM
Referred to CSM body coordinate system

Porce vector acting on Soyuz
Referred to Soyuz body coordinate system

Torque vector acting on CSM
Referred to CSM body coordinate system

Torque vector actimng on Soyuz
Referred to Soyuz body coordinate system
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Units

ft

fe

deg/sec

deg/sec

deg/sec

deg/sec

deg

deg

1b

1b

ft-1b

ft-1b



FRX
FRY
FRZ

TRX
TRY
TRZ

XRDD
YRDD
ZRDD

ANXR
ANYR
ANZR

YRD
ZRD

PHRD
THRD
PSRD

YR

PHR
THR
PSR

FCAX
FCAY
FCAZ

FCTX
FCTY
FCTZ

TCAX
TCAY
TCAZ

TCTZ
TCTY
TCTZ

‘l' Space Division
Rockwell internahonal

Name Definition

Force vector acting on ring
Referred to ring coordinate system

Torque vector acting on ring
Referred to ring coordinate system

Vector acceleration of rimg
Referred to inertial coordinate system

Angular rate vector of ring
Referred to ring coordinate system

Velocity veccor of ring
Referred to inertial coordinate system

Euler rate of ring

Position vector of ring
Referred to inertial coordinate system

Euler angle of ring

Attitude control force vector of CSM
Referred to CSM body coordinate system

Attitude control force vector of Soyuz
Referred to Soyuz body coordinate system

Attitude control torque vector of CSM
Referred to CSM body coordinate system

Attitude control torque vector of Soyuz
Referred to Soyuz body coordinate system
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Units

1b

ft-1b

ft/sec?

deg/sec

ft/sec

deg/sec

ft

deg

1b

1b.

ft-1b

ft-1b



RWRTA1
RWRTA2
RWRTA3

RWRTT1
RWRTT2
RWRTT3

VWRTAL
VWRTA2
VWRTA3

VWRTT1
VWRTT2
WRRTT3

AWRTAl
AWRTA2
AWRTA3

AWRTTL
AWRTT2
AWRTT3
OWRTAL
OWRTA2
OWRTA3
OWRTT1
OWRTT2
OWRTT3
ATTNX(I)
ATTNY (1)
ATTNZ(I)
ATTN(I)
STR(I)
ATTND(I)
FA(I)
FINGER-R
FFTX

FFTY
FFTZ

‘L Space Division
Rockwell Internatonal

Definition

Position vector of geometric center of
ting with respect to geometric center of
attenuator attach plane

Position vector of geometric center of ring
with respect to geometric center of mating
ring on Soyuz referred to Soyuz body
coordinate system

Velocity vector of geometric center of ring
with respect to CSM coordinate system

Velocity vector of geometric center of ring
with respect to Soyuz coordinate system

Euler attitude of ring with respect to CSM

Euler attitude of ring with respect to Soyuz

Angular rate of ring with respect to CsM

Angular rate of ring with respect to Soyuz

X-Y-Z components of vector length of six
attenuators with respect to active body
coordinate systenm

Absolute length of the six attenuators

Axial stroke of attenuators (+compressive)

Attenuator stroking velocity (+compressive)

Axial force in attenuators (+compressive)

Distance from ring base along guide edge to
point of load application - CSM side

Guide force components, guide-axis system
on Soyuz
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Units
ft
ft
ft-sec
ft-sec
deg
deg
deg-sec
deg-sec
ft
ft
ft-sec
1b
fr
1b



[\ Joormterin O

Name Definition Units

FFRZ Guide force components, ring axis system 1b

FFRY on CSM

FFRZ

DIS-1 Distance to contact normal to CSM system guide ft
edge, (-) 1s in contact

FINGER-T Distance from ring base along guide edge to ft
point of load application - Soyuz side

ANGLE-R Angle from +Y Axis to point of contact around deg
the CSM system ring

RFTX Ring force on Soyuz guide, guide axis system 1b

RFTY on Soyuz

RFTZ

RFRX Ring force on CSM ring, in ring axis system 1b

RFRY )

RFRZ

pIS-2 Distance to contact normal to CSM ring edge ft
(<) 1s in contact

ANGLE-T Angle from +Y axis to point of contact around deg
the Soyuz ring

FINGER-A Distance from ring base along guide edge to B 3 4
point of load application - CSM side

FRTX Force on Soyuz ring, in the Soyuz axis system 1b

FRTY

FRTZ

FRRX Force on CSM guides, in the axis system of 1b

FRRY the CSM ring

FRRZ -

FRRX1 Porce on the Soyuz ring surface number 1, 2, 1b

FRRX2 3, etc. in compression (-)

FRRX3

FRRX4

FRRX5

FRRX6

DIS-3 Distance to contact normal to the CSM guide fc

edge (-) is in contact
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Name

DELTAL

LATCHL

LATCH LOADS
BEARING

FRR, TRR

"' Space Division
Rockwell international

Definition

(-) distance capture latch would penetrate
latching surface if not loaded, (+) no
contact

(-) distance along 45-degree latching
surface (+) no contact

Capture latch loads in bearing om a surface

that is 45-degree off the target vehicle
X axis between target guides

Guide ring loads, ring-to-ring contact
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Units

ft

ft

1b

1b



<

0000€00
000000000
00 0o
)0 00
w00
9. 00
> 00
0 00
» 00
00 00

000000000
080000

rezeeeeTeezR
wunnﬂumwuwwnw

44

.. e

2z
£44
z .
i 4
2 22
rfzazeereeee
[t22 06228224

O

boosesesese
9090004900000
3 98
3 se
3 90
8090009699
]
: 1]
T
) (1]
199998099880 _
nosddeemme

006000C
000000000
00 00
00 00
00 00
00 00
00 o¢C
00 00
oo 00
00 00
000000000
0000000
CEESEEECEE
(113433144173
|37 (13
(11
1
(3113
111
137
(13
€c €t
fEEECLECEEECE
CELEECEEEELEE
11
11
n
11
11
11
11
11
11
n
mnm
11

EE]
44
44
34
334
43434443434
333434344
44
44
44
3344443449934
443943343443
0000000
000000000
00 00
00 00
00 00
00 00
cc co
00 00
00 00
o¢ 30
000000000
0000000
000aa0aaaqaa
4u04a0000da0ag
(4 11] ag
QG oa
aa Qa
ag ag
aa aa
aa 0q
aa a0
ag aa
4900000000000
000000aa6aa00

99999999999
9999999999999
99 99
99 99
99 99
9999999999999

999999999999

99

99

99
9999999999999
999999999999
NN NN
NNN NN
NNNN NN
NN NN NN
NN NN NN

NN NN NN
NN NN NN

NN NN NN

NN NN NN

NN NNNN

NN NNN

NN NN
A

0000000
000000000
00 00
00 00
00 00
00 00
[vI# 00
00 00
00 00
00 cC
000000000
0000000

498908049408y
f199996886884988
1 99
:1] 1]
-1} 1
99098689V e04Y
0M906¥80080E
L )]
1) 1]
L1 e
9808089060
9948998894688

11
11
11
18
13
11
11
u
11
1
133
1"

i1
11
il
i1
11
11
i1
11
11
11
4344041012108
4143448143104810
0U000000000
0000000QUA000
00 00
00 oo
(0] 00
00 ao
(114] 00
00 00
[1[1] a0
0o 00
0000000000000
00000000000
1000a000000Q
00gayauacqugo
uo aa
ao (114}
Q0 ao
a0 ago
Qoa ac
aa (1¢]
a0 0a
aa aa
Q00uuc0QauaQae
0000006000000

43
44
44
43
a3
334343333
ddddddddd
33
33
34
EEFEEEFEEEFEL]
3334434443334
COPPELEEree
CEPCPEErereLe
re rr
e re
er
e
er
er
rr
ee
re
re
11
1Y)
11
11
1
11
i1
11
1
i1
414441042188
11110400010

8D 74~C8-0023

- 69 -

DRIGINAL PAGE W
OF Pon™ ~T'ALITY



Space Division
Rockwell international
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‘I' Space Division
Rockwell international

PLOTTED OUTPUT DATA NOMENCLATURE

YAD

YTD
ZTD

YRD
ZRD

OMEGXA
OMEGYA
OMEGZA

OMEGXT
OMEGYT
OMEGZT

OMEGXR
OMEGYR
OMEGZR

PHA
THA
PsSa

PHT
THT
PST

PHR
THR
PSR

. FSUMAX
FSUMAY
FSUMAZ

Name

Definition Page

Inertial velocity, active vehicle C.G, 6
in the X, Y, and Z directions of the
inertial frame

Inertial velocity, target vehicle C.G., 7
in the X, Y, and Z directions of the
inertial frame

Inertial velocity, guide ring C.G., in the 8
X, Y, and Z directions of the inertial frame

Position of the active vehicle C.G. 9
respect to the inertial frame located
initially at the target vehicle C.G.

Position of the target vehicle C.G., ’ 10
with respect to the inertial frame located
initially at the target vehicle C.G.

Position of the guide ring C.G., with respect 11
to the inertial frame located initially
at the target vehicle C.G.

Angular rate of the active vehicle about its 12
X, Y, and Z body axes

Angular rate of the target vehicle about 13
its X, Y, and Z body axes

Angular rate of the guide ring about its 14
X, Y, and Z body axes

Euler angles of the active vehicle about the 15
X, Y, and Z axes respectively, i.e., phi,
theta, and psi )

Euler angles of the target vehicle about the 16
X, Y, and Z axes respectively

Euler angles of the guide ring about the 17
X, Y, and Z axes respectively

Total force at the active vehicle C.G in its 18
X, Y, and Z body axes; includes RCS forces
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)

Name

FSUMTX
FSUMTY
FSUMTZ

FSUMRX
FSUMRY
FSUMRZ

TSUMAX
TSUMAY
TSUMAZ

TSUMTX
TSUMTY
TSUMTZ

TSUMRX
TSUMRY
TSUMRZ

RCS FORCE &
MOMENTS,
ACTIVE VEHICLE

RCS FORCE &
MOMENTS
TARGET VEHICLE

FORCE ATIN 1
STROKE ATIN 1
VELOCITY ATTN 1

"l Space Division
: Rockwell Internationat

Definition Page
Total forces at the target vehicle C.G. 19
in 1its X, Y, and Z body axes; includes
RCS forces
Total forces at the guide ring C.G. in its .20

X, Y, and Z body axes

Total moments about the active vehicle C.G. 21
in its X, Y, and Z body axes, includes
RCS moments .

Total moments about the target vehicle C.G. 22
in its X, Y, and Z body axes, includes
RCS moments

Total moments about the guide ring C.G. 23
in its X, Y, and Z body axes

Time durations of active vehicle RCS forces 24
and moments in its X, Y, and Z body axes

Time duration of target vehicle RCS forces 25
and moments in its X, Y, and Z body axes

Axial force, stroke, and stroke rate of 26
attenuator (shock absorber) No. 1

SAME FOR ATTENUATORS NO. 2 THROUGH NO. 6 27 ~
RWTITA Guide ring position with respect to the 32
XYz active vehicle docking interface structural

base center line
AWRTA Guide ring relative angle about the active 33
XYz vehicle interface base X, Y, and Z axes
VWRTA Guide ring relative velocity with respect 34
XYz to the active vehicle interface

X, Y, and Z axes
OWRTA Guide ring relative angular rate about the 35
XYz active vehicle interface base

X, Y, and Z axes
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‘ Space Division
Rockwell International

Name Definition Page
RWRTT Guide ring position with respect to the target 36

vehicle docking interface structural base
center line

AWRTT Guide ring relative angle about the target 37
vehicle interface base X, Y, and Z axes

VWRTT Guide ring relative velocity with respect 38
to the target vehicle interface
X, Y, and Z axes

OWRTT Guide ring relative angular rate about the 39
target vehicle interface base X, Y, and Z
axes
FORCE BETWEEN Normal force on the active guide edges 40
FINGERS 1/3 1 through 3
SAME FOR GUIDE EDGES 4 THROUGH 6 41
FORCE TARGET Normal force between target vehicle guide 42
FINGERS/ edges 1 through 3 on active vehicle
RING 1/3 guide ring
SAME FOR GUIDE EDGES 4 THROUGH 6 43
FORCE RING Normal force between active vehicle guide 44
FINGER/TARGET edges 1 through 3 on target vehicle
1/3 guide ring
SAME FOR GUIDE EDGES 4 THROUGH 6 45
ACTIVE Docking moments about the active vehicle 46
INTERFACE docking interface structural base
TORQUES X, ¥, and Z axes
RCS moments not included
TARGET Docking moments about the target vehicle 47
INTERFACE docking interface structural base
TORQUES X, Y, and Z axes
RCS moments not included
TARGET Normal distance between target vehicle guides 48
FINGER and some reference point on the active
INTERFERENCE vehicle input by C(23) and C(24)
DISTANCE
- 88 -
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Name
TMOTOR

FCABL1

FCABL2
FCABL3

"!lh Space Division
Rockwell International

Definition Page

Retract motor torque used to draw capture- 49
latched vehicles together

Force in retract cables Nos. 1, 2, and 3 50
(not shown in example)
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GECXA -0.26019770C-10
OEQGZA  -0.26198TWE-0)
YAD 0.62795721E-07
oA 0.73700008E +0%
AVIA 0.99999993¢-03

OFFKA  ©.57800003E+02
oEGXT 0.0
ogszT 0.0

wir 0.67380000€ +07
A 2414 0.20000001€-02

ON v,

eses INITIAL COMDITIONS oeo°
CASE W0.28.0RBITER DOCXING, ASTP SYSTEM .

ACTIVE VONIQLE
YA 0.499999081E+08 GEOYA  ©.29809811€+80
PSA €. 10838709 -03 0 6.50000000€+90

YA 0.31267905E +01
xXIA 0.68850000E +07
xzZiA 4. 25199907€+00

0 6. 19999999 +00
ViA 8.67300080€+07
YZiA 9.20000001€-02

L3 g.mm
TARGET VEMICLE
~M 08 oEovT 0.0
ST 0.6 » 0. 73700000E+0%

an 0.83800000¢ +06
OFFJT ~ -8.8300000%€-01

mir 0.99089993%-03

-0.99999990¢ 401
-8.1T5451016+02
~0. 757901920002
ZZIA  9.95600000E+06
A 8.83000004£-01

#rg

.

™t e.8
It 0.68550000E +07
434 -0.23199997 +00

9.900003E-78  C.Z39000E+01
0.478000E405 0. 176708E+01
a0 1.391000€+00
$.1200006+00  §.122797C+01
.0 0.0

-8.600000C+01  0.900000€+02
.0 .8

0. 2T008E +81
0.790000E-03
9.900000€ +62
9. 'W9300E~01
8.0

6.200000€+00

OFFXT  ~0.37000003E+02 L ~8.94700003£401
C-ARRAY/ ATTENUATOR DATA
O ATTOWATORS = &
+9.300000C¢02  ©.180000C+81  §.333000E-62  0.300000€+42 -o.mo;n
(X 0.0 .0 (Y] 0. 125000E+02
0.750000C+08 6.9 9.100000C+81 0.8 0.217300E+01
0.053000C-0n  §.1Z2THESL  0.1953%E«00 0.8 .0
') .e 0.0 .0 0.900000E+02
) 0.300080E+00  §.9006000C+82  §.000001€-76 0.0
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0 - ARRAY
0.623v90E000 —0.11303K+0 0062733000 6.6 .0
0.0 [ & ..0 8.0 .0
-0.1117006000  §.234000E+65  §.100000E+0% -9.33000CE+40 ©.254000€ +01
6.058000E+08  €.273000€-03 0.8 0.0 (X
PROGRAN COITANDS
1PHASE ' STOP  0.100000C0E +02 oare
toRAPH 1 - gaP  0.10000000E+81 oesLe
wLor L
- 92 -

S.730000E¢81  0.730000£+01  §.730000C+01
-0.7125708E¢0 0.8 0. 198000E +00 -
0.Z59000E+01  §.190000E+81  §.600000E+00
0.0
0.0 CASE e.0
4.99999964E-01 o [
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0.29999008¢-03

8.59000000¢ -03

WCOMA  -0.60000800E +61

.00099000 408
6. 10060080E +01
€.%3000081£ +00
0.50000800¢ +00

0. 10080000E 0%

.0

0.03009008E +00
6. 10000008K +81
0.93000081C+00

CASE M0.28,0RBITER DOCXING, ASTP SYSTEM

INTOBRATION DATA

n . » A3

9. 990000076 -05 ~
oy 6. 10000002501

REACTION CONTROL. SYSTEM

ACTIVE CONTRGL, SYSTEM
MHCOMA  §.30008000€ +01 PSCOMA
MZA  0.0008099C+80 ADPVA
oA 0.0 m
ORAYA  £.43800001C+08 DRARZA
SMEA  0.09080000C+00 swvA
BUXA  0.10000000C+82 "
TARGET CONTROL SYSTEM
oz e ° FinEY
YT 60000580000 anzv
APST  0.10080008 401 ot
neow 0.0 mcon
SVKT  §.000080005 08 ot
Do (X oa3
YAXT  6.18000000€¢02 Praxt
MEACTIT  8.%0800000€ 03
- 93 -

O\

.6
5. 29900096€ -03

0. 1089710605
0. 10000000€E +81
0.90000000€ +03
0.93908001€+00
6.00990909C +0¢
§. 10000000 +62

0.00000030€ +00
6.43000001£+00
(X
0.80080008 400
.0 .
0.10000000E +82

A7

25231

Rt R

$D 74-Cs-0023

Spaoe Division
Rockwell International

174 0003

0. 10000002E-01
9. 19999999 +00

$.09999999€ «00
§. 10800000E +01
0.22999999€ -0
9. 10080000€ +01
0. 89999999 +00
0. 10000000E +02

0.22999998E-01
8. 10000000E 001
9.43000001E+00
.0
#.63000999€ +00
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[EUOYEU S YoM OO






€200~S3-y¢L @S

< ~ oy,

(

0d ¥00d 4V
TYNIOINY

#@ JOVd

(EINTd LON INV'1E 3DV4 ONJGAoaEg

- 61 -

IV

AT OOM CHART SET = AFTD.MLO WFDD-FLOM

CWAT TITLL = KO-AOCIDUNL STATDENTS

OATA BCOME/3IN FRUMITT LS
DATA BCOVI/30M FRAX  LDS

DATA BCDW / WH TIN,WE - 8IS0, W08 310 /

DATA SCOVIVIIN PSUURY LD
DATA BCONVI/I0N FRURT  LBS

" DATA BCONT/IBN TRIUX  FT B8

DATA BCONVG/J0M TRMAY  FT LBS

CATA ICOVI/IBH TSI 7T LDS

OATA BCDBO/38M TRNTX  FT LIS

DATA BCDSI/J0M TRMTY FT LES

DATA BCDS2/30M TRUNTZ  FT LIS

DATA SCD33/30M TRIWX  FT LS

DATA BCOS4/30M TSUWY  FY LBS

OATA SCOD3/304 TRMAZ  FT LS

OATA BCDI8/J0M FORCE ATTEN | LOS

OATA BCDI?/30M STROKE ATTIN | FY

OATA BCOSS/30M VELOCITY ATTEW | FT/90C
DATA BCOSS/30M FORCE ATTEN T LO%

CATA BCDBO/JEN STAOKE ATTEN 2 FT

DATA BCOBL/BSM VELOCITY ATTEN 2 FT/9EC
OATA BCOBR/I6M FORCT ATTEN 31 LES

DATA SCOB3I/384 STAOKE ATTEN 3 FT

DATA SCOBM/3OM YELOCITY ATTEN 3 FI/8IC
OATA BCOGS/35H FORCE ATTEN 5 LBS

DATA ICOSE/30M STAOKE ATTEN 4 FT

DATA SCDBT/3BM WELOCITY ATTER ¥ FT/SEC
OATA BCOBS/38H FORCE ATTIN 8 LSS

DATA GCOB/28M STRONE ATIEN 3 FT

DATA BCD70/38H VELOCITY ATIEN 3  FY/SEC
DATA BCDTI/30H FORCE ATTEN 6 L2S

OATA BCOT2/38M STROKL ATTEN & FT

OATA BCOTI/I0M VELOCITY ATTEW 6 FT/SIC
OATA BCO™e 7 801K/

DATA 9COTS 7 9010/

DATA BCD 7 9%im 7/

OATA BCD7T /7 9otk ¢

OATA BCOT8 7 Q*1H ¢

DATA 92078 7 941N ¢/

DATA SCOB0/30M MITYA XY Z FT

DATA SCOBI/38M AMRTA X ¥ 2 OCO

DATA GCOUR/BEN MRTA X Y 2 FT/SIC
DATA GCOS3/3H OMATA X Y 2 OCO/SEC
OATA BCDEW/ 30 BRTT XY 2 FY
DATA BCOO3/38M ARTYT XY I OIO
OATA SCDOS/JOM WRTT X Y I FI/SIC
OATA BCOBT/I0H CWATY x ¢ 2  DEO/BLC

OATA

0ATA

DATA

OATA

OATA

DATA

DATA

DATA

DATA

DATA

CATA

BCOBN/38H ACS FORCK X Y I ACTIVE VOMIGLE
BCONS/30% RCS TOROUE X Y 2 ACTIVE VEWICLE
BCOSC/38M ACS FORCES X Y 7 TARDET VENIOLE
OCOPI/THI ACS TOROUE X ¥ 2 TAROLT vENICLE

R . T T

~ ~

L

BCDS2 7 W FOR.WHCE B, WHETME. WHO¥ F WHINOE WS |,

L I 1L s

KO3 / M FOR. WCT B, HETWE, WEN F W [NOC. WS o,

el 21M /

BCOM 7 W FOR.WCE =, wi- TA, WHROCT,4M T [N, 9=0ER=,

WRIND, W [ -3, WM ’

BCOUS 7 W4 FOR WHCE =, w= TA,WHAOET W FIN, WHOER=,

NRING, W e, ’

BCOBB 7 WM FOR, WCE - ok NI, W00 F WHINGE. WiReTA,

NHACET 13, WM ’

BT 2 W PO WCE =, W= R, W0 F, UM (NGE, Wi~

WHRGET Wi g, M ’

GCOOE / e LAT,WHOM L WIOADS, Wit | -390 (@S

3

[eUONBUIBRY aMyI0Y
LB S08d






ON o,

z
-]
)
3
A
& :
-
o~
~
TL R X2 L 413 KNI 2 X9L" X2 HLILVIRIOS ves !
UL ATI XN2"L W1 3" XN 2 VB X20K1 1 IWa03 oot
oI LV X8 . IVVA HMINIM. XS
SUBMIL V. UXE L INVA WLV CXES'  TWMVINVA. DRIHLINAOS 082

7 HieG' SEWR 1J Hh' NOLMNGWL W / §01000 vivd

7 H1.9°S8T WA SHEHN'YIJ Hh / 01038 vivd

7 W19 SEY Hn' JBWM‘YIS W /7 £01008 viva

7 M1 SET At LB YIS Wn / 201008 VIVQ

‘ 3ONVISIO IMNMIAAINT HIONTJ LI0WVIHEE/1010%8 viva
’ SE7 14 'SINCHOL JOVABING LI0WVL HEE/001008 viva
/ $37 14°SINON0L JIVAZING JALLV HEE/86Q08 ViVa

SINSILVIS MUNQI0N-NON = TUTL LMD

ORIGINAL PAGE =
OF POOR QUALITH

0vd MOU-00R 0147004 - 135 WO M0 WY w/32/60
‘

SD 74-CsS-0Q23






€200~-SJ2-%L GS

oS/’ AT 04 OWIT ST - NFID.FLO FTD-FLIN

CHART TITLE - SUBROUTIME J0900ILO,NNTY

= ({7
I P10ty
Ll L4
lﬂ?’”
=183
.
I L L]

n 00P
R 2%

THINILY @
TP
TUAXIL) =
TP
PN »
AOTLLLL

WAAILY &
MOt L)

nb 4ooud
B ¥ovd TVRIONO

™INIL) o
TInPiKy

WIMIL) =
PLOSIX Lt d

TRAXILT »
TIMER ()

XMAXIL) »
PLOTIK,LY

adflZid
[} Igte 1]

- € -
(GR1A JON INVIE 3DVd HNIGEOdH4
/N
./ §§
ENG ‘

od
’

=

r——=i g






ON o

XYL NERL XV NTKX HX° X /XHAVMO/ NOWHOD

(GTINIML® (S1)XVML® (ESINTIDE" (ERIXVIX® (§8) 38 NOISNIHIC
SI'dldMIL'10W /dVHO/ NOMOD

(ORTLIG' COT1IGINIL 161 0111230 NOTSNMIG

SINGHAUYLS VUNQI0NE-NON = JULL LW

M0G0 0400 = 435 ANV MOLiAY “N/38/60

8D 74-C5-0023

- 225 -

aF POOR QUALITH

ORIGINAL PAGE I8






€200-50-%¢ 4S

| E00a104

"7 NI JON INVIE 9V DNIGENGHS 0d H00d 40
S0Vd TYNIDIHO

T YW ¥noaiod

oNEI™ AT~ 08 CHAIT SET = AFD0.FLO AFTD-FLOM

CHART TITLE » SURRTINE  QUTPT

9000 [
7 ™E
7 1ot €0, ©
S Py
S
raLse (81
[ax (%)
| 8000
|
| wore 03
| ecoin 0o LooP |
| 9196 IN e 1, 18 )|
b
8] . L
™
1ontinG = B
TEST = SX¢ M1
! o
COPYTED 00 TO
FOR IN
2010 .
s020 R
503D 918
So%0 2001
5080 S0c8
| 088 30.10
8553 30.1%
| 4620 0018
i 8200 50.22
2090 50.28 \
S100 $1.0t
5110 51.08
%120 £1.07
5130 HIG
1 310 HINT

IF QUTSIOE THE RANGE

.0
4010 ' NOTE 08

=)
! PEGin 00 LOCP |
] 513 Le 1, N

|

o7

VALUE =
CONTXIL, 1)

VALUE «
ABS(VALUL)

VALLE = i
coMtxen, 1)

!

vALLE = ]

‘ i TEST -

| Imuvn.;t.fl:!'!
]

1

¢

!

i AFSIVALUEY
' 18T = ’
! AMAXY [VALUE, TESTY

p e

5013 [, ]
i -
| onoet
bt o DO
o0g» )
10
vES

VALUE o
ABSIVALUE)
TEST o
AMAXT (VALVE , TESTS

VALLE *
Co"lﬁ. n

T

o

VALUE =
ABStVALUE)Y

TEST =
AMAXT (VALLE, TESTY

- ~,
7 TE$T .Of. >
N SN o0
~ s '
L L :
o~

~ \’;‘L! (\?é)

sisa

;-

‘811w

\ /
~— 5190

:

VAL =
[=- ot {3
VALLE =
AFSCVALUDY
TEST
N IVALLE, TEST?

VALUE =
CoNTX8, 1}

VALUE =
AR (VALLEY

TESY =
AAXE VAU, TDST)

5y






£200-5)-yL S

- 627 - GINId ION ANVI4 30V4 ONJGHIN]

/

~2 PR 3004 iq

wasnrn

CWAT TINE ~ SEROTING  OUTPT

AUTA™ OM OWAT SEY - AFDD.FLO AFDD~FLOM

. 05— 0. sy
oTe 0t o o
IN 1O LOOP BEG{N 00 LOO®
| S s i 30031 o 1. W0
or [
Vi WAL = TOROUL. DY
sanTieBRin.L 1 °
o g . VAL «
m:;.“::glo ABSIVALLE!
! TEST o
ET « AMAXY (YALVE, TEST?
AMAXE (VALK , TEST)
(]
Vi
mn&ﬁ-.n
ep e

Cﬂﬂﬂz.ll' .
CONTXLS, |1 o8}

s
AUX1 (VAL TIST)

-

TN

L=

I GECIN 00 LOOP |l
S083 1 = NFIND

11

YALUE = TORDIZ. 1Y
VALUL =
ARBIVALUEY

ST
ml(v'&l“.mﬂ

L
- \ ~e
<vm ot
SMAX1 I /
'/
st ('ﬂ\

8100

7
(91.1%
5190

w08 .
o 18 wre e
BN 00 LOOP [0
| l-:.mnl | S %%
1" —_{ n
VALUL = TORS(S, 11 wuﬁ N .
VAL c ‘
ARSIVALUEY ‘.;f;{“.'
TEIY o
JoUX1 CYALLE, TEST) .
ANNX) CYALUE, ST
] e
0 N 18
~ \~\ 5003 ™
w .’ .
— ooorte O .
S\ L - — ooom O
. S Lo0RY
« )
L
N A
Va Nwe i
\.".}}.iﬂl' M Test .or. Ll
N ’ l SX [N
‘ i
v et . .
[l B Yase (a0
100 3
sie0
i
st ST
Y s s
1} ]
s0%0

VALUL =
ConRiT 1Y

VALLE »
ARS (VALUEY

ST =
AMAX ] IVALUE. TESTY

<

S
Srast 3Ly
i it
l siee
N

T!l.lh\
~-c 3190

J\""w

t

1

|

{ TEST =
AL YA TEST)Y

[Sbenidiimial ittt

|
o S »
N

g\

N

~
IYES

i
NG
s .0t \M

L s ]

5y

“ye
ik
!

(;l . n.‘\






€200-52-9¢{ GS

RIrivad 3004

&g 80vd 'TVNIDl.

- 16T -

i

GENLU ION INV'IE 39Vd ONIQIFug

Od

-

e

CHARY TIMLE - MARUTING  QUTPT

NOTC Ol

| A
a1 AT IR
( n,
ABS(FI |I

G

1
i
4
i
|

TEST =
AMAXT VALY, TEIT)
e e

TG CUWAT SET - RFDD.FLO AFTO-FLON

v
mu:ﬁﬂ-\m,
APSIFLEY),
ABSIFLITY)

TEST o
APAXT (VAL TEST)

VALY » i
AMAXSIABSIFLLD), |
m(fltll . '
1FL321) '

TEST »
AMAXE (VALS, TESTY
[Whadaakbidanith Ak

VALUL e
| AAXIIVAL) VALR, |
H VALS? |

| TEST o X
AMAX | I VALVE , TESTY
[Sodut bbbt lhich i)

O n

SUX(IN) = TEST
10X o 3

or———
. 8Cote DO
[’:-.l'.—""-“—"', I

=TT

]
2,24 - i

SAVDID0L. INY »
me

SAVINO02, IN) =
case

i
i

savocozl. i o |
ANXA 1

|

1

SAVDIC2R, IN) &
ANYA

! »
SAVO(023, IM) =
ANZA

SAVDIORY. 1K) @
AT

SAVOL02Y,INY »
anrt

SAVO1026, 1M) =
gt
i

! 20

L SAVOIOZY.INY =
CPWAD
SAVO(028. (N1 =

CTHAD :

|

I

l SAVD(£29.1N) =
1 €PSA0

i

SAVOI030, INY
TPHTD
v

SAVDIO3L, M)
L
SAVDIORR. 1N =
creTD
$AVD(OIL, [N1 =
CONWA

SAVDIOIY, INY =
CONTHA

T
AVDOIS, IN) o
coPta
SAVDI038. [N} «
CoMPT
SAVD10FY. IN) »
CONTHT

SAVO{038. IN) =
CONPSY

| o

i

SAVD(OTS, IN)
FSURAX

SAVD (08D INE =
FRMAY

SAYDIOW!,INY »
FRIAZ

SAVDIQWR . IN) =
FSUNTX

SAYDIOWS, IN) =
FeuNTY
SAVDIO, M) =
FSUTZ

SAVDIOWS, IN} @
TSUMA

SAVO1 048, [M)
TRRTYA

BAVD(O%T, INY
TSUniA

SAVD(OW, IN) =
ST

SAVDI0W, INY =
ST

SAVDIOS1, INt ©
FRX

SAVDHO3E, 1M =
l Y

SAVO0SY, 1N »
! Rz

l SAVODLO%N, 1IN} =
mx

e )

X n
o
SAVD(033. IN) =
™Y

l SAVD(0%8. 1M1 o
™

SAVDIT. Y «

| L

|

|

j
|
ozt o |
Lok i
: "
i SAVDIZTS, INY =
(4%}

!

—_
‘52.01







€200-S0-%¢ aS

NI 10N ¥NVIE 35Vd DNIGaIGEg

- €€t -

~z ENY 200G 104

o™

OWRT TINE - UBRUTINE  UTPT

MTTTLON CHART SET - AFDD.ALO WFTD-FLOM

SAVDI (50 »
catnh
u\ﬂll’ .
i ion. 11

e
10w, 13
S“Dl 7 »

’ SAVDI009 o

LN & Tide e Iy

! SAVDIOtY o
1,161 = Te1)

1 B

L. SAYDIOSS o
l 1IN = STALD)

SAVDIORR o
1.IN) « ATTMDIL)

| =

SAYDI098 »
1.tNY e FAILS
SAVOLI0w o
1,18} =
CONTIOL. 1)
SAVD(IID .

RLIRJ
CMI(OI n

SAYOT118 »

HVDHR 0
IN) @

cunhuu.n
SAYD( 120 o I

1,IN} »
CONRX{OR, £}

SAVDILIV o
1. IN) !
Conixi03. 1>

:mw).n
' nvonu > t

i
! r.omu it

CoNTIin. D)
BAVD(RI2 o

[,IM) =
CoNT(0%, 1
SAVDI2I0 »

contxcor.ty |
V01230 -

contiion. 1)

$AVD1260 »
1,181 = Duswet gy

SAVD(288 »

H 1IN} =
CONTI1S. 1)

SAVD(098 «
1,181 » MATALT)
I!Wla >
1.1 = t

SAYOL 082 «
1.IN) = VATALD)

| -

SAVD(O8S o
1,10 MATTLI)
SAVD(008
13N @ ARTALD)
SAVO(Q?1 »
1,18 » NRTTITY
!

L]

SAYDLOTe »
1.IN3 = GURTALD}

SAVODLOTT »
1,80 = OsRTTCL)

[ ] ?:\’Dlll! T
o
LI, AL

TORG(O1, 1}
SAVDIZ90 o
ToRd1az. 1)
SAVD{298 »

L, IN) =
TORD (33, 1

B
B
.
———— ™

|
oA

-
IO OF DO
Loor?

g,

; »
e o v
s
via roomy 7
100
e LIgt

L dh o voxv/

ViA reeur
203 /
LISt

'

MNOTE 38

(A ey
VLIS o FRx, PRY.
, FAZ, m L

L:u.-_-r—-!-n'
»

/i1 T0 a:v/
/ VIA FORRAT

w1/







. 0s/eer ™ ASTOTLOM CHART SEY - WFDD.FLO AFTO-ALOM rME T

CuAT TINL - EAUTINE  OUTPY

/

ore ¥

LIST »
| 1COMTX(2,X) X @
L0

N|

nd #HOOd duvr
NIOIYO

KTV
| §OVd TV

|
:

| [ ]
/ / /wite ro ntv/
ulmt.vo o / ! /mr:el.mu
T \ 1
[ T / ! & et /

| 1 NATTENY
: 30
. | w -nm:‘m oey | 1
_tort o / WRITE_T0 oLV o e ! !
i LI8t . i} s /o Fron DE LisT |
L AT K - ) YIA FCRMAY / b
| KATTEN? It t310 : i l [ ;
g ; . i : i wore 31 i
] ! i : T T '
@ ; : “ ' r——-—l. : N oo ‘un.l- !
o / B 7 WRITE 10 DLV [ [P ]
B— /-nnturo oty ! 1
" V1A FOMAT
] (13 / | ’
= ‘ 1 i
) o !
WRITE 0 BEY ;
VIA FORMAT I
881
§ FROM N L1ST )
i |
] |
o | ' s
i 1, RATTENI ‘ " orv
VA FORMAT
! ¢ 2901
i n ' ne LIsY
' i
2 ‘
A
w
! ]

ivu
]
1 [i | |
\ . : L
i ! /umt.routv 3

10 © WOt 2
T / /
/ T : VIA FORUY
g0 BV ' A o3 ./
/ via oy ; { P ~. THE LIST i
é [From v L 1sv f ; < . l/ﬂ.t ) ot !
= T 11 : N b ISt "
[] —r— = i \ [ CCONK 11,21 » .
a 3 LISt o ! ™ [ 1R |
o TAYINZIK) € « H H ' 1 ST}
; 1 NATIEN ! : 7
§ o, L ‘ | |t | i
~ : v
“ T3 ; : : » : /I 10 oo 5
N | /mm: oy /| YT : via Fomwt | 3
/w17 T0 0Ev / / . /1
g e / ] via rewar  / 1 L via fommar © o rmoe D€ LIST
7 via resar 1239 / h C e . [
2 ' ‘ Jrn e, , i
t b ( 1N
' t A} [ ;
S —

=






€200-SO-%L QS

- It ~

ey

el

/

Vq ONIGEDAE

(CERTM ION ¥NY'Ig 99

Od

2

K™

CHART TITLE - SUBRUTIE  CUTPT

AUTEVLON CUART ST - AFTD.MLO AFDO-FLON

[t

List s !
“ (COMTXIS. K1 K »
N !

TS TS

Lo
/mm:.ro oty 7
VIA FORAT

E 2908
THE LIST

i
!

|
! wore 3

oW ]

! ==

|
! 13

/mime o orv /
f w?‘:{-i//

T
| »
/wmire to oev

./- VIA fomAt
1307

B
.H
a8
8
~

/ vu“rgum
&m e List /
N
i o

-4
LI9T =
1COMT (8, K} K @
1.M)
A S+ S——

//"' ~
in: NEL 1 Dy

d
\ v
\'//
{
i
5
1 -
SO S
UIVI‘TO oy
S vip ot
‘_hm e LISt /
e o iy

! v
—_—
/.’mm: 10 0Cv
/
; V1A FORAT S
’ 2907
SFROM THE LIST
———
1 NOTE -
(e — e
| LIST o ‘
I ccomir o ke |
il 1.N) R

~

0

[RLOYBL 3| MO0
uomng 20edg






B 8OVd TVNIONO

RLITVND 800d dur

(NI JON JNVIE E0V4 ONICI Y]

- 6£C -

£200-S0-%L GS

-~

eerm AUTAY.08 OUAT SEY ~ WFTD.FLO AFTO-FLON T B

CHART TINE - SUBOUTHIE  UTPT

16 /e to ;o i
SN ) s Im'/ i i
R - via_roat i
7 S eaLse | ]
iemeE MR —— T LIST |
. . T ' H
. 1
: nOTC 23 ! | -
: N LISY @ o . » (TS CarR—
il ILAVCH_I,K'.K . i Y x 'rcl;l.s‘:'; (e
' : ¢ / AR N It it
. : 7 VIA FORAY i i :
—_— . . £ em / :
S PO TWE LIST , B -Jl .
S b ! _ :
et —— /mnt 10 0OV |,/
[
Vi FEAT
1208
s
29 —-1
9003 A
Ceatr

FPUEUI §3MO0Y






€200-S0-%L a@s

=.mvnb OO
FOVd TYNIARO

NI 10N yNy1g A9V§ ONITIaR

-1 -

O

sars - ASTPLOM CWURT SET - AFTD. .0 WDO-FLOM

CHART TITLE - MON-PROCIDURA. STATDENTS

OMDEION ILATHISI .COMBT (38
SN
«AOD(100Y
DIMENBIOH ATTMRIZE) ATINY(20) .ATTNR (20) ATTHIE®) ,STRIZD) FASKI20)
ATNOEE FADLES) FARS)  AJE0) A0}, TSRO, TXUIDT , THI (RS
R U
OIMINSION VARIZWOR) T IZRUB) AL1S),8119,C190) DI
AACES) AT{30) ,Q0C10) 98110Y
OINENSLON ATDOIOE) ATTNYOIR) ATTNIO (83 , ANOL ()
COPORIV/F 1N/ ARI S, %0) . ART (3,200
COPEM/LATOVALATON 3, 1 .CLATENT S, 20)
DO YALONCE (ADDI 713,08}, CADD ¢ 72T .RADL, )
OIMENEION ORLINGS, 31, VD), VI
JANIT 20
COIVALDCE IORS INCE, §) ,0R11)
OIMDBION COMT(1S.20)
EQUIVALDMCCLIADDS 1) ,CONT], 1)}
CQTVALDEL 1ADDE 1) . ARY , [ADDLRS ,OFF IR , (ADD(T) ,OFFXR)
L LADDTY) XM, (AQDHS}, XXIRI , (ADDIS)  YYIR) , tADDLT) 2ZINY
+CADD(EY MFING) , (ADD ST ,APRO) , tACDE | 3) .AZD) , LADDE 1) BT
1, (AODE1IS1 , TIPEETI, (DDA IS) , TPRO) . 1ADDI LTI ,CHOPY
< CADDILDE )
o+ (ADDTTSY, N80, (ADD(111.ANS) , tACDS 12) .AYS?
«IADD1197 ,018C) , CADD (201, ISTANT)
EOUIVALENCE 17111 A1, (762D, YA EVE3) ZAD, CTEND XYL (TIB) YT),
(7080, 2Ty, 17171 ,OMEOXAL, (T40) ,OMEDYAY, (T19) ,OMEOZAY ,
CTE103 OMEONTY , ¢TE1 1), OMEOYT) O T1 121 . OMEQITY,
CTEIZ, THMAL, 1 T110) PWA1, ETCLS) PSAY, (T118) WD),
CTOITY PHTE L ETLI0 ST (TULEE. NP1, (11201, V91,
TR P ATIERE XD, [TIEY), YD), (T(R%) . 20D,
TR XADY, ITIRGI, YADL, (TIRT) , ZADY, (TI281 . XTOY,
(TCR).YTO, LT{30),2TO0
COIIVALDNCE (T{31) 3000} . CTCIR) ,YRD) , tTUSRD , ZRDY , 4T 3) ,00)  (TISY,
YR, (TI38) ZR), (TIFT7H, THR  (TI381 ,PERY, (TII9) PHR) , 1T1N0),
OMORIAT, (TIW] ) OMEDYR) , (T(NRI .ONCOIRY
S0V IMITELY )
TOUIVALDICE (OX{11.0%ADY , 10X £ DVAD) . (DX{3) 02ADY , (DX (%1 .OXTDY,
(ORS1.07TD1, (OKIS) ,DITOY, {OX(T) . OEXAD) , (OX(9) .OMEYAD
), 6EX19) OMEZADY , (OX1 103, GHEXTD) , (DK ¢ 11) .OMEYYD),
COXT 18 . OMEZTO) , (OX1 131, TMAD! . (DXLINT . MADY ,
(EX119) PRAD), (DXL 181, THTD1 , IDXC1T) . ONTD2 , (OX1 181 PSTO
1, (OXF191 P01, (OXIRD)  YPOY, (OX121Y , PO
L (DX (2%} IED1, 10N (23] . XADD) , (OX 128}, YADD},
(0XZT) ,2AD0) . (ONCRG} , KTDDY , (OXL2PY, YTCO? , (DN130), 2700
COUIVALDMCE [0X )1, )00 , (DX 321, YROOD , (DX[3Y) . TR0} , (DX 13w}, (NOT
L (DX(33) ,DVRO} , 1DX 138} ,02001 , (OX¢ 31, WD , (DX 1 30) ,FSRO0)
L 1OX¢3D) D), [OXC4D1 0N , 10X EN1 ), OMETRD)
+ IOX ) OPEDRDS
COUIVALDMEE (AIR) J0W1, 1AIB1 XIAL. (ALWY, YYTAY, (AC3)  Z2EAY,
TALBE.XTIAY, (ACT) XZTA), 4181, YZIA) tALS) OFFJAY,
CALIOI .OPFYAY , CALILI.RAL
CQUIVALDEE (RI2?07) (0131, X1 T)  (BEWI, YYITI (0(9, 22T,
(BB XYIT) BT XZITY (8(Q) YTIT), IBID OFFJT),
BCI0) . OFFXTY, (RO1TL AT)
FOUIVALDET (CI1) MATTENY , (C{2),0A), (CL3) 07, 1C1%) ALPMAI
LECEHY , TMNT) , 1C 191 . PRELDLY . CH 102 ,DELPAE, IC111) BRATE)Y
JCHOTI ISIMPL) L tDC ), THUNT)
. IC171,THAA) L ICLIT, THORDY , (201 X018}
o (CI8) EXT,(SLOP.Ci8))
EQUIVALINCE (/.07 Lit))
o (SILEI FRCSXA), {91201 FRCSYAL, 1S121) , FACSZA), (9120} FRCEXTI,
1SI231 FRCSYT)  “S12%) FRCSITY, (1291 TRCSXA? , (S(28) , TRCSTA,
1S1ZT) TACSZAY , ¢ 51282, TRCEXTY, (81293 . TACSYT) , (51300, TRCSZT)
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AT 0N CHART ST - AFDD.FLO AFOD-FLOM

OWAT TINL - NON-PROCIDURAL STATIMENTS

OIMENSION $T1¢101 . FIXOILLIN) , ATTNEILO)
COUIVALDCE (S1@3) ST1010 1, 1S(TH) PENOLLE1Y
COULVALIDMCE (L2, IPMASE} . (E13) . STOPY 1€ (') ,ODLPP), LCIS) ,CASEY ,
TE16) . 10RAPMS, (€171 ,DELPY, 1E@) DERL) , tELW) , M),
Lo, ICASE)
COUIVALDCE (F(2) , ESM], IF1%) A3}, (F19) A8, ¢
(FUTY L AR)  (F (8D . A0 IF (D) AT
COUIYALENEE {AALR), THCOMAD , TAALTY PHCTIA D, CAATY) PSCOMAT,
TAALS)  ARKAY, CAATEY JARYAY , (AATTY ARZAY . {AA (D) ,ADPWAY ,
(AALD) ADTHAL . TAAC DY ,ADPSAL, (AACTEY, TXAL, CARLLE), TYAD
AALTSE,TZA), CAALTS] DBANKAL , 1AAC1S)  DBANYAT
CARCIBT DBANTA) , (AACLTY FXAL, (AAL10)  REACTA) ,
TAALID), BANXAIL, TAACZO} BANYAL, LAAIRLY ,BANZAY
COUIVALDKCE tATI2) ,ORNOR) , 1ATCSY, DYRXY, (ATIN)  TRCST), CATIS) .OPX),
TATO8)  ARXTY, CATIT) ARYTY, CATIB)  ARZTY, (ATIQ) ,ADPHTY
TATC10) ADTHT?, CATT11) ,ADPST), (ATE12) ,00ANXTI,
TATI13) OBAMYT), IAT (14 ,DBANZT) (AT ¢15)  THCONTI .
{ATUI6) PHEOMT Y, (ATE1T) PSCONTI , (ATC1@) ,REACTTS,
SATCI97 BANKTY  (ATI 200 ,BANYT]  IATI21) BANZT!,
AATIZR) TUT)  CATAZI)  TYT) (ATE2%)  TZT)  IAT( 281 ,FUT),
TATCRB] ARAXT)  TATIET) , YMAXT ], (AT 1281, PRAXT1,
CATI291 IRCS), [AT130), tVEW)Y
COUTVALDNCE IYAREL),ALE)) , CVARTIGI.BEEY T, IVARCSE) CLI0E,
AVARIOII.OCIND  EVAREILENLEELIE L IVARCIZB) FILDY,
(VARLIZBA AACLY S, IVARCISEY,ATIE1]  IVARTIQLI COUIIE,
IVARIZO1) SSOLID, (VARKZITY TEIN
DIMENSION XAXRY3) ACO3I3) , XAXRAISH,ACOIACTY  XTRALSI AVTP(S),
GAMAM(3. 31 OAMER(. 37 XTXAAIS] AVTCS) AVTAL)  SMRTACTY
JRCGRE3) MATAIT) VRAIS), VRAACS) ORISI VORI ZI VORAIS),
VHRTALS) VTACT),ORAI31 ,OFACSI YTAAIS)  VOTALT) AT,
VRTT(I) SYORTI31 ,ORT¢3) ,GAMDM(S. Y)Y, SANTMCE. 3

kALY,

LOAPONELS, 31 AMRTALS) DAL31,OT(3),vOA(3), ORTAIDY,

XTXNCT) , XTIRT 131 . ACLEI31, ACLET {31 SACLITII) ,MATTI3) , NATT(S),

VOTI31,VORTI3) VMRTT(31 .OWATT(S)

COUIVALENCE (MCG311) ADDIY) ), (GAMAMEL. 1) OAMALT), (OAMERSL 1),
GAMEY 17, tOAMRINIT 1) OAMRI |1, £ 1801 OR1) ), 10ALDY, TED))
SAOTEHL,TUISN ) 1GAPONIL 11, CAMDLL)  (GAMTMES 1) GANTY))
SARCLSIL ADD( T

COMON/QUTNZXAIR, AT, XTXR
COMION VAR
COPeON/AEY 7 1LOSS
COMMON/TRANS/  GAMALI.OAMAIR OAMATS. GAMART , CAMAZE , OAMARS, OAMASE .
GAMASR DAPATS GANTE |, GANTIE 0AMT LS, 0ANT2) .CANT22 ,0ANT2S GAMTY),
GANTI2 GANTIS, GAMRL L, 0AMRI 2 DA 3. 0AMR2] .GAMRZE . CAMR2TS . GAMASE
GAPRI2 GAMN3Y.CAME | | . OAMEL2 OAME |3, GAMER] ,CAMERE  CAMERS, OAE S,
OAMET2, GAMES].OAMD1 { .OAD1 2, 0AIDI 3,04M02 1 .GAMDEZ . OAO23 . OAMD3S ,
OAMD32,0APGTY, DANC 11 . GAMC IR, GARC 1 3,GANCR] , GANC22 .GAC 23 ,.8ACSY ,
GANCI2 CAMCI]. 0N |  GAIO 1L, 0APL S . CAMPR]  GANPER O GAWTL ,
0NP32 CAes3

JOARS11 GAMSIR.GAMSI 3 OAMER]  OAMSRE  GAMS2S,CAMS] ,CAMS 32, GAMSTY

COPMON/ [NTTAL /AR, TIMEPR | IPULL  JTEST SLOPE

JPRCZEA,TLSA 11, IRAD  TMESHE ,CONST
COPMON/ AMOLE/ STHA  CTHA, SPMA ,CPRA, SPSA CPSA,
STHT CTHY SPUT ,CPKT SPST CPST

COPPON/ IHARD/ ILATH AP2, 304 APS XL 3, FLATCH, TLATY, TLATZ, THUE U3

COMON/RECAL /S

COMON/CALCU/TO,FC.F1. TORL.FSE FS2.FS3.FCRT FORZ FCRS,CTAL,

€TA2.CTAS.FRIIA.FRTZA FRTIA, TLSI TLS2. TLS3.FAT IR FRTZR.FATI.
VELDL.VELB2, VILES . VELS FRICP FRC( FRC2. FACS , PROBEL
COMMON 7L00/YARP]  YARMZ, YARNS, XLCRE, XLCR2, KLCOY
COMMON/FERC/FSUMAX , FSUMAY .FSUMAT  TSUMXA, TSUMYA, TSUHZA , TSUMXT,
TSUMYT_TSUMZY . FSUNTX FELNTY FSUNTT
COMMON/QUT/FGX FOY FOZ, TORX, TORY  TORZ, STRBL ,STRB2, S TRE3. STRAR,

JeUOLEUS JRMOL
voRINGg m
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100

CORON/TAR, THARE . AL PUNRL , THTRE . PTPE . P TPC
COMITIN/HARDP'Y /MARDIA . MARDYA . MAADZA , THIREA , THIRYA , THRZA
COPIICIL ADDNDI/ ADD

COMICN /AD0LF/ ALF 1)

OIMDEION ABBTI0Y ORD 181, 95RC 101 CORLID)
COUTVALINGE tALF101) . ABBUIY ) IALFELE) OMDIL DY,

ALFIR1) SERILY) , LALPES1) ,CORLNY,

(AF N1, ITEPOY, (ALFIWR) 01
COMMON/ATTACH/AJ, A, T4, TIC,FALATTHD, STR,ATTN, THI , THE . ATTNO
LATTELATING ATHQ
COMON/EFLIOU TINE, DN C199Y , ADDS 1 1000)

COTIN /ANILIR/STHR CVR, SPWR . CA  SPIR, CPIR

COMION/FORCR/FIX FRY ST, TR, TRY , TRE

COMPMON/ TRANR/GIRT L ORR1 . ORIL, AL R, GR2R. ONSE, OR1 3,0AE3, ORI

COMYI TI/ TIIED

OIMDNSION TRTACD, 20).0F1NI3, 3.} AZALY, ¥} R3T4I, %)
AIFI3,91 .08(3.%)

OIMDIRION TALI3I, TT1CI), TAICIS)  TTICIS) ACONIS)

COMN/STRY/ TRT (S, 20)

COUIVALINCE (CHRY) ,ASX) , 1€,

DOUILL PACCISION TTLL,TRLE

COMOM /TITLES/ TTLIEY . TTLRIS)

COMMON /CA/ VCABRTS. 107, VCABR 13,105 . CARL 13,101 ,FCABS, 10,

TMOTOR FCARML1D)

COUIVALENCE (D20} XCR), (D421 ) ,CRADD) , IDI20) CRADR), (01 17) . X8

COMIN /FRCE/ CONTX(S. 81 .CONRN (S, B) , IFACE
JOELSTLI04

EQUIVALENCE 19¢8.C191)

OIMDNS 104 OUMeIC 101

COMION /OARSTY/ ADBKA L ARYA , ANZA CONPHA , CONTHA, CONPSA
MOT NYT  ANTT ,COMPHT CONTHT .CONPST

COMPION /SAVE/ SAVDCIOR. 150 SMAX( IS, 10K019)

COWON 7NEST/ CPMAD,CTHAD .CPSAD . CPHTD.CTHTD,CPSTD,
NOR, MTR , AXTN .CPMRD . C THRD . CPRIND
FRTA, ORTT VURTA VARTY  AMRTA MRTT,
OWATA OWATT , IPANT , JPWT . MLOT,
OUP FLLX AL FLIXFLIY. FLEY FLIY. FLIZ NL2Z.NLIT,
ML R TALTYY

COPON ree/ TORGIS, 8!

REAL*w LATOR.

COMON /FOLLT/LATOLS)

FORMATLING )

FORATSM TIMECIS. 6,00 MASE. IR, 34 11,113, 9 M. T11.0,

L Rt TSR M )

FORMAT( " XADD*,C13.0.' YADD'.C13.6,' 2400°.£13.8,

2v00°.C13.0¢

0 '.€1.0,

© XD CLEE3. Y70 *.€11.8. 270 °.C13.0/

YA ".[13.8.° A €118,

ToOCLE13.8,° 7T X8 1

" OYA ' EI3.8.° O °.C13.6,

© PMADC 0138,
© PHTDC L1838,
R BN ¢ B
¢t K138,
FORMATL® FSAX*.C13.6,°
' FSTX*.C13.8,"
S’ L13.8,'
tovSxY €138,

ovT *E13.6."
™AD* .C13.8."
™0 .L13.8,°
™A L1380
T ‘.C13.0,°
F3AY- £13.6,°
Fsty .C13.8.
TSYA' .C13.8."
YT 138,

oY '.C13.8/
P3AD,C13.8.
PSTD €138/
PsA ©.CI3.6,
P8 °.CI3.8 >
FSAZ'.L13.8,
FS7Z°.[13.8/
824" .C13.8,
SIT 188 )
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1308
1308
1300

FORMAT(® POt ' C13.8." FRY ' L13.8, FRT ".13.8.
¢ mx *,£13.8.° Ty . C13.8.' ™Z *.E13.8)

FORMAT(' YR0D* ,£11.8,' YROD'.£13.8.' TADO°.Ci3.0.
© AO'LE13.8,° ANYR* L13. AR £13.67
© o0 '.013.6,° YRD ‘' £13.8,' MO °.C13.6,
* mAD' £13.6,° TWRD',C13.8,° PIRD°.C13.8/
Cam . 013.6,° YR CEILG. I LEI1D.8,
MR E13.8, A L E13.6,.° PR CL3.0/
* FCAX".C13.8,° FCAT" €13, FCA2* ,C13.8,
« FTTX",C13.8,° FCTY' E13.0,° FCT2°.C13.8/
* TCAX*.€13.6,° TCAY*,€13.6," TCAZ'.E13.6,
*TeT™X €13.6,° TCTY' E13.6.° VCTZ°.€13.8 )

MRTAL E18.8,° WRTAZ,C MATAS' .C18.0/

* RMATTC16.0,’ RATTZ C18.8.° MATIY LISV
YOVIRTALCLEIS.0."  WATAZ £16.0.' WWRTAS' .[18.0/
' OMARTTLE16.8,"  WRTTR2'.EIS.0.° WATT .LI8.W
P AMRTAL' CIE.B,°  AMATAR' €16.0.'  AWATAT' E1B.W/
' THRTAL' E18.8.°  AKRTT2.EIS AMRTTS E18.87
Y CWRATALLE18.0,°  OWATAR' 180, OMATA .DIS.8/
* OMRTTL'E16.8,° OMRITE'.£18.8.° OMATIZ E16.8)

FORMAT CiMe , CATINXI 0D 1
FORMAT L IMe, ATINYIT) )
FORMATLIs, ‘ATTNZITI*)
FORAT(fHe, "ATTN([ DY)
FORMAT I (Mo, "STRITI" Y
FORMAT [ IH», "ATTNODISY ‘)
FORMAT1 IMe *FALL)*)Y

FORAT(IH |0X,8213,7)

FORMATC > CONTACT BCTUEEN RING FINGERS AND TARGCT FINOERS ')
FORMAT {1Me, 'FINGER-N" I
FORMATIIN ,'FORCE-FFTX . BEIS. T

FORMAT(IM , ‘FCRCT-FFAX . C1S.T)

FORMATLIN , "FORCE-FPTY' . 0E19.7)

FORMATCIH |, “FORCE-FFRY® BE1S.T)

FORMAT(IM , ‘FORCE-FFTZ" BE18. T

FORMAT(IH |, “FCRCE-FFRZ* .BEIS.T1

FORMATC (Mo, D1S=1"}

FORAT {1Me,"F INGER=T* )
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CURT TITLE « MO-PROCIDURL. STATDDNIMS

OIMENSION [LANHS) ,CONSTLS)
SIS
JACDt 1801
OINDI IO ATTMEI) ATTHY(ED) ATTIR(EO) ATTIHED) ETRIED) . FASK I D)
ATROIE0 FADIRO) FA(O) ,AJLBN) , 1003, TSR0, THIRE) , THI B0V
»THRHO)
OIEMEI0N YARIZSOD) , 700081 ,AL19),0018),C180) DII0) EHIW P L30),
AALES),ATI38),001 100, 50¢ 100
DINDIBION ATNIORIB: ,ATTHYOI) ,ATTIZOIB) , NN 10)
COMOUT I AR(T, 01 MITL3, 081
COMPON/LATOUALATONE D, 91 ,CLATCN{ 3, 29}
COUIVYALDEE (ADDET1 300, {ADDU 81 ,AADL D
DIMENSION OR1INIZ, B4, VI3 YI(])
JIHTI20)
COUIVALDELIORI INLY, 1) 001 Y)
DINENEION CONTI1S,20)
COVIVALEMCL 1 ADDS¢ 1) ,CONT 1,100
EQUIVALDCE (AQDLT ) AR, (ADDIRY ,OFF JRD , tADIDIS) ,OFTIOR)
SIADDI) XIS, (ADDHSY JOUIRY , (ADDHS) YT [RY , CADDA TS, 2T IR
1N}, (ADD(91 ,APRDS , 1ADDS 13D AZS 1, [ADDE 1w) ,BET
3,0AD01 181, TIPEETY, CACDC18) , TPRO) . tADD1 1) ,CHOPY
LTADDLIDY  $KD
JLADDE1E) R30I, 1ACDV 1Y) (AXS], (ADDIIR) .AVSY
L 1ADDL §9)9 ,DISC) , tADDIROY , ISTARTY
CONVALDMEE (140D, 0A), ITI) VA (T43),ZAD, (T0he) XT3, CT48) Y1),
181,271, 17171 OMECXA) , (TI8) ,OPEOVA), 4 T19) OMEGZA) .
(1010, 0MEOXTH . 1T(1Y,0MDBYTY 6P 121 . OMEORTE,
ATODI THAL  1T00%) PHAY (T119) ,MBAY  ITIIB) ,THMY,
ATOIT) PHTDTUL00,PET 4 TLI) NP, LTI 20), VP,
STERUI,ZPY 114221 D1 (T4 E3) Y01, 1T idy 200,
CTES) XADY LT I28)  YAD) 4 T(ET) 2ADY (T 20 X1,
11129),Y1D),(T(30),.2TD}
EOUIVALENCEIT(31) 001, 1 T(3R),YAD) , ¢T¢T31 ZRDD , (TCIN1 0000 (TIIE),
TS ATC300 20 ETETT1 Thoh) LT L300 PERY (TOIE AR LTIV,
OMEGXRS . 1 TINE) ,OMEGYR) , {TIN2}  OPEGIR)
JASIVEY IMET L)
COUTVALIDNCE (DXL}, 0%ADY , (OXIR) OVADY, DR1D), 024D , (DX (41 ,DXTO1,
10X1S1 ,DVTOL, 10X¢6) ,OITD}, (OX17) ,0MEXAD) , {DX 10}, OMEVAD
3, 00X19) OFEZAD] , 1OX1 10, ONEXTD) , SOXE 1)) ONEYTDY,
1OX11R) CPEZTDS , 10113, THADD , 10X ¢ 191 ,MeaD) ,
(DXT13),PADT , 10XC 182, THTD) , TORCET) PHTDD , 10t 1§) . PETD
3,(DXLI9) ,XPDS, (OXI20) ,YPDI . (D121, 2PD)
L 1DX(2%1, 2001, (GX (23 ,XADD) , (0K (1), YADDY ,
1ONLZTH TADD) , 10X 28) . XTOD) , 10X (293 ,YTODI , (OX( 301 ,2TODY
TOUIVALDCL (OX 1L XAD0) , 10K 3R, YADOT . 40X 333, ZRODY , (O 3%) , OXRD3
LIORI8) . OVAD! , DX 385 ,0ZNDL, (DKL X7, TINDY , (000 I81 . PIND)
L IDXLTR) MRD1, 1BK (%01 . ONENAD 1, (DK T%) 1 ,OMEYRDY
» 10%1%2) . OPETRD
COUIVALENCE (A1) XMAY, 1ACTY XXIAD, FATR),VYIAD, CAIS) Z2TA),
CALS) XYEAN EACTE XZIAD, 1AIBI YZIA), CAID] OFFJA)
TACIGN,OFTRAL, TATYV ) ,RAY
COMIVALDMCE (@52 J0NT) , 49¢ 30 XXLT) , 1Bew) , YYIT) , (B(5) , 221y,
B AYETH (BET1 XZIT), (81O}, Y2ITH, (B10) ,OFFJTS,
06100, 0FFRT) (81010 AT
EQUIVALEMCE (€111 MATTEND, (CIRY . 0A), 1C431,07) 101  ALPVAY
HCHE) T (9 PRELDI) , (CELOD ,OELPAE) , 1S T 1) BRATED
LECTWDY  ISINPL) 101 1), 1NT)
B 1C7) , THMA) , 101 D), THORDY , 1€ (29) , Y1881
o ICI91 . EXT) (OP.Cel))
EQUIVALDNCE 1/L0T 1104
. US419) FRCSXAY , 1S6201 . FRCSYAD , (54201, FACEZAY, 194281 FROSXTY,
(SIRT: FACSYTY (S12%) FRCSIT)  {S(2H)  TRCENAL, 1$12€), TRCSYAS,
S0 TACS2A) (81281, TRCSXT!, 1S129) , TRCIYT), 181307, TRCI2TY
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AJTOFLON OWRT ST - AFTD.MLO AFED-N.OM

OWAT IRE - NOCPROCIDUNG, STATDENTS

OIMDIBION ST16102,7FBDILL19) ATINICI0}
LOUIVALDEX IS(88) $T1§10), (51 78) FROILUIN
COUVALDIEE (CI81, IMRIK) . 1TI3) . 8T0P) (L1 LORLPP), (E(8) ,CASKD
110D, JORPM) , IE1T1 O0LPY , (RIB) OEMEY , (K191 .01,
1101, 1CAMY
COUVALDMCE (7120, THEDMD , 1F (%1 A3, 17 (51 481 . (7 (61 MAL .
FOT AR L (FID) N1, (P DY ,ATY
EOVIVALDICE 1AA(E) . DCOMA I, (AAL3) FHEDMAY , (AALY) PRCOMAD
CAALS)  ARIAD , LAACEY L ARYAY , (AALTD ,ARAY . (AMS)  ADPAAY
CAAID) ,ADTHAT , (AAL 1) AOPSAY , CAALT1T . TIAD  LAALLR)  TVAD
LCAATISE TZAD  GARLLW) DBANOA) , IAALISI OBAMYAS
1AALIS) DBAEAY , LARLYT) FRAD, 1ARE1O1 REACTAY
(AAC19), BAIDIAT , (AATROY DATAL, (AACRY) ,BANDAY
COUIVALENEE (ATERY ,ORMORY , LATOS) 0T, (ATI%)  TRCSTY, (ATCS) ,0PXY,
LATB) MOCTY , (ATETD ARYTD AT IB) ARZTY  LAT 9! ADPNT)
TAT110) , ADTHT ), (ATE12) ,ADPST) , (AT1 11 DOANKTS,
CATTIZ) DBNEYTY, tATI1W) DBANZTY , (ATC191 THCONT ),
(ATE18),MCONTY , (AT117) PSCONT) . IATHI0) AEACTTY,
CATC19) BAIIT) , IATIRO) BAMYT) , (ATERE) BMZT?,
1ATIRR)  TXT) , (AT IZDY .mn.unlu.m).unal.m:.
(AT28) MAXT), (ATIZY), YMAKT?, (AT(ES) . PRAXTS
TAT(29) , FRCS), (AT 0D, 1V
COUIYALDNCE (VARLT) ACHID, IVARTLE) . BLITY  EVARIISI.CLIND,
IYARIBUE,DULED  IVARIELD) CLEDY, EVARTIREY FE1DD,
IVARTEIRI AACID D IVAREIBED ATCID) , CVAREID1D,.COU1IT,
(VARIZOL) . BS1) 1 (VARIRINY TIEDY
SIMINS 10N XAXRIS) ACOS(31, KAXRACT) ACE3ALI)  XTXALS) AVIR(T) ,
SAMAN(S, 31, 0AENI 3,31 XTRAALD) AV (32 AVTA(S)  SRATACT)
JACORCYS MMATAIS) ,VRAIS) VRAAIS] . OR(F1 , VOR( 3}, VORALS)
VMRTAIS] VTACT) (ORA13),OTATS) VTAAID} ,VOTALS) VATID),
VATT() SYORT(3) ,ORT13) ,QANON(E. B), i3, B

OGNS, 3) NRTALS) O3 OIS VOALD), OMRTAID)

XOR(3) XNATI31,ACLIT) ACLITIS) SACLSTLI) MATT D NRTTE),
VOTIZ) VORT {31 . AMTTISS MATT(T)
CRIVALINCE IRCB3(1)  ADDE LY, IGAMANIE, 13, 0AMATE) . (OAMENGL, 13,

mlll.(mﬂ.ll.mlll.lY(WI.’IlI\.(ﬂIIl."YH
,lO'(l’.'llﬂll.|wl.li.wll).cmll.II.M“III

JARCLSE 1) ADOI113)
COPOM/OUTIV XA VT . X TN
COetn AR
CoPENALT/ IL0RS
COMOUTRANE,  SAMALL ONWIE, OMNIS,00nRL JOAADE, OMARY. OANADE

GAMASE, GAMATS, OANT 1 ,OANT 12, OANTLS, OANTE |, OANTER OANTES 0MNTS1,
OANTIZ GANTYS OAMIL1 OARIZ, OAMAL Y, OAZ| ONER  ONRES, ORI,

OAIIE GATISS, GAEL L QA 12 ONE 1T, OAMCR] ONE2E GNERS, ONEN
SAMCIR . SAPESY. OM01 | GO, DD 3, SVDR1 ONOIE ONDR. SNTHL
SAMCIE . GADIT.0ANE] | O LR QAT 1T, GANCRY ONTCER OARCES, OACS 1 .
AT GACIS . GAHPL 1, GNP12 NI 3, 0NPE]  LHPIR CUPES GHPI .
QAR ONPI3

LGAPS1L OAMSIZ, OANEYT. OANSR]  ONGEE GNSEY CAS31  SAIE ONGTS

OO (WITAL7 MR  TINDPP , IARL , JTESTY, SLOPC
PROBEA,TUSA, LT, KAL, THESNI .CONBT

COMION/ NDLE/STHA, ETVA SPHA CPHA  SPBA CPSA .

STHT CTHT SAMT CPUT  SP3T,COBT

COMMON/ TMARDY ILATH, AP, SL9,APT, AL, FLATCH, TUATY, TLATZ . R, T3

COMON/RCEAL/S

COPON CMCUIFOFT FI, TORI 751 .£52.7S3,FOR) FCRR.FINS ETAL,
€142, CTAS.FRTIA, FAT2A FRTZA, TLS)  LS2, TLSS. MATID.FRTED. FRTS,
VLD, VILSZ. VELES.VELS FRICP FACI . FRCE.FACT . PROSEL

COPEN /LOD/YARN) , YARRR YARMS, BLCD1 . 0.CO2 X083

COMPENTORC /FIUNAX  FIUNAY FSUMAZ, TSP, TRUICYA  TLOZA, TOUROIT
TRIYT, TSRET . FIUNT, PIUNTY  FSUNTZ

CORONAOIT /70X, FOY FOZ, TORX, TORY, TORT, $TRAL  STABR, STRES. STRPR,

el
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Fex.Fev.ree
CONDUMAL /RLTRAC
COPION/OUTIN
CORKIN/TIR/ DAL PRPE , PRAFT , THIFE  PTIE , PETPE
HARDYA, HARDZA , THRKA . HAYA, WRZA

COMON/ ADONENY ADD

COMMON 7ADKLY 7 ALF 39)

OINDEI0N AEBIIE) ORDL19Y SORT 181 CORIIE?
COUIVALDIET (ALF 101} ABBIII), (AP T1LN. OIS,

TALF(R1) SR, IR 31 CORCITD,

(MF191) 119001, (ALPIND) , S0)
COPDVATTAOV AL MK, TJ, TR FAATTID, STR, ATTH, TH1 , N AT
JATTMC ATTHY ATTRE
COMDN/CFLEX/ Y IME, O 190} , ADDE{ 10003
COVON /MRLIV/SHR, CTHR, SR, OB, SPIR. CPIR
COMON/FORCR/FRX FRY FRT, TR, TRY, TR
COPXI/ TRANR/GR1 | ,OR2] ,ORIE ,OR12.0NBE . SADE,0R1 3, SRR, SRTS
COPNI/ TN THED
OINDEION TRTACD, 201 ,0F INi3, 3.4 ABALS, 00 RIT(3. W)

K: OXIR 13 KY)
OIMEMBION TATLS), TTLE3, TAICI), FTICET) ACONL)
COMUIISTAY/ TRT( S, 201
EQUIVALENCE (CLR31 . NSX) , (CTRw) AOR)
DOUILE PRECISION TTL), T2
COMIOM /TITLES/ TTL)(8) TTLRIG)
COMMON /CA7 VCABR1D. 101 ,VCARR

TOTOR FCABNL 161
COUIVALENCE 101203, XCR1, (D121 ,CRADDY . tDH2R1 ,CRADRY , (D111, X80
COMMION /FRCE/ CONTXIN.8),CONRRID,6) , IFRCT

DELST(10)
COUVALDCE 1305, Ct9t
DIMENSICoe DLIN1D)
COMMON /DUNSTY/ MCLA, ANYA , ANEA ,COMRMA . CONTHA CONPSA,
KT AMYT, ANZT , CONPHT , CONTHY , CONPST
COMION /SAVG/ SAVDI382, 191, SHAXTIS), 10X1 18D
COMION /RCST/ CPMAD,CTHWAD  CPSAD, CPMTD CTNTD, CPSTD,
AT, AWYR , ANIR ,CPMRD ,CTHAD . CPIRD,
MATA ALY, RTA, VATT  MRTA, WRTT,
OMRTA QURTT , IPRINT , JPANT , JMLOT,
OUWeeFL X, FLIX FLIX,FLLY ALY FLIV.FLIZ.AL AN,
N AT TALTTI
COOON /Mat/ TORO(S.81
COPOON/OVIDW/CONT ,COMZ,CONS.CTRIZ, N0) CTAYI 3,20
DIENSION FLXIS) PRI
DATA P1/2%) 3ROIFY/ AW/ IVOCOFDA/
FORPAT{TM OUTPUT, (0£18. %)

107 ,CABL (3,108 FCAR(E, 10},

FORPAT (LML}

FORMAT (X o MO ATVDMMTORS o, 13,77 4
FORAT 1IN 27D

FORPATINK, ° ¢ ADD » AMRAY sote  * 02y

FORUATIEM 30118778

FOMUT1M0.0E18.8)

CORATOING 7 JEX 30N eces INITIAL COMDITIONE to®e )
FORRATE IR, 19 CASE 1O 8/ 1)

FORPAT(S0X, 150 sCTIVE YEMICLEZ /)

FORATSYNOIEORA [18.0.3DMANETS. 0, DIDOTIVAIIE IS, 6, IXINTHAE

e XC16.0, XNPTANNE 16,0, 9.9 18
S/ IAITADNLIS. @, 8.8 10.8, 16.0/3XPON
L 4! 9, DOWETIADL 1§. B/ DIy 1AS

IXSOFF JARKE 1 6. 3/ SADOFFRAR
18,9, DAL 074 7) .

FORMAT(SOK, 1904 TARGET VEMICLEZ /Y

FORUT)

8.0 TIMELE. 0, AINTHTY

JEUORELLBIY MDOH
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10 0/ DT NS0, 9.8 *, ™8
10. I/ PAYITERIS.0, IWE2ITRE 8.0, DXy i TDE16.0. DrvedtT €
16. 8/ BAIVTI TR 18. 0, RIDFY TR 16, 0. DFTXTEE 10,0, DIPATRR 1§
W40

FORATIVRG, ' C-ARRAY/ ATTDRMTOR QATA 7 )

FOURNTIIN
FORAT (It
FONWTCIN
FORWT (14
FORUATION., (W PROBRAE COPWMNDR// )
PORMTI N, TMIPMASE 119, PredTOPDL
€16.6/ DIMIOAAMN 116, DOCLPIME |
DUMIEX | 18/

ADIRLTENV I8/ )

FORATISON, (7 INTEORATION DATAZ/)

FORATIRONDED €168, 31011 18, XPAIRE (0. 0, BUIDK 18.8/
BPpaAlw 16 5.0, 18.8, 16.00
DOAZASKI 18 5, BIDAMNIE1S. 8/ /7

FORUTIVEX . 2H ACACTION CONTROL SYSTOW/)

FORUT(WSE . 2u  ACTIVE CONTROR, SYSTOW//)

FORMAT €18.8,3x

Eie. & 6.0

DE1S. 8/ TXDALP 8.0

160/ ANORAA [16.8. AMOBNTA T

180/ (TR ]
28w 1.
CIB. 0/ BONEACTIALI8. 0077
FORUTIVEX, 2o TARLY CONTROL SYSTIW /)
FOAT I ENAADTYARL 1.9, DR TIRX 16. 5, DO 1AL TN 16, 8, ASERTeX
€16. 8/ DX TRICIS. 8. AAIYT I 16.0, WAATTIXE 188, DXPWOPWTEE
18.8¢ [ ]
8.8/ 3 [N N €18.0.
WY C10. 0/ BIACTY €| JRBANT L18.0.3XPENNT L1
et Cie.e 1.8, L IPOTPITIS.
. 18.8 T 169, SOWIRCE
116/ BrivDaR118
JXMRCACTITEI8. 07/
FOMATL// W8, 311 SINPRLIFICD INITIAL COMRITIONG /7 . IXBMWISDE 10
2016.9, IXPVOLLAT C18.00
15.0 1.8 01e.0.2r L
CIS.7TRentiss C16.4,.30WNNENC  [18.84/)
POMATL/ 7 vBX 31H STARILITY PARMKTERS OF st 7/ . BXMIANT L8,
DI INDE 18. B/

FORMTI//ZIN STX, ‘RETURN ORIFICE ARCA TARE:/)
FORATI /97X, STROXE v AREA TARLE '/
FORATIZZIN 97X, 'ATTOMATOR SPRING LOAD TARE /)
FORATIVINEIS. 0. 9.[15.07

[eUoneLIaRY w0y
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LOCATIONS OF PRIMARY FUNCTIONS

The following is & 1ist of primary functions and their locations in
the program. FPurpose of the list is to aid the user in locating possible
modifications.

Function Subroutine
Basic docking system geometry FORCE 1, FORCE 3 OUTPUT
Attenuator hydraulice SHOCK
Guide loads FORCE 1
Attenuator forces FORCE 1, FORCE
Ring loads FORCE 1
Latch loads FORCE 1, OUTPUT
Retract system equations FORCE 3
Vehicle control systems RCS
Basic equationsor motion MAIN, MASTER
Integration MASTER, DERFUN
" Graphs GRAPH, PNTCRT
Print OUTPUT, OUTPT
PRECTING PAGR BLANY NORATNEY
- 395 -

sD 74-CS-0023






